H3sd 

i<no 


MONTANA  STATE  LIBRARY 


3  0864  0009  8258  0 


1970  REVISIONS  TO 
1969  STANDARD  DRAWING  BOOK  FOR 
ROAD  &  BRIDGE  CONSTRUCTION 


NOV  1 1  1974 


MONTANA  *  t  .  bRARY 
930  East  lyndaie  Avenue 
Helena,  Montana  59601 


STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA  59601 


January  1,  1970 


STANDARD  DRAWING  BOOK 

We  are  sending  the  following  additions  and/or  revisions  effective 
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U  Type  Abutments . 
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H20  Loading. 

56- 

02 

Thickness  for  Corrugated  Steel  Pipe  3x1  Corrugation  - 
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Embankment  Protector. 
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Typical  Crossroad  and  Ramp  Layout. 
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Typical  Guide  Sign  Placement. 
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Reflector  Washer 
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Flex  Beam  Guard  Rail  Bridge  Approach. 
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Monuments  and  Markers . 

NOTE  -  (1)        Add  these  drawings  to  your  book. 

(2)        We  are  also  sending  a  complete  new  index,  pages  1  through  6.  You 
should  destroy  the  old  index,  pages  1  through  5. 
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Detail 

54-03  Bedding  Material 

54-03  Revised  Effective  1-1-70 
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H-20  Loading 
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Revised  Effective  1-1-70 
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Wood  Guide  Posts 

90-02 
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Revised  Effective  7-1-69 

90-02  A 

Metal  Median  Rail 

90-03 

Standard  Guard  Rail  Anchor  Section 

90-04 

2-Lane,  2-Way  Bridge  End  Treatment 

90-05 
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90-05 

Revised  Effective  7-1-69 
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Cable  Guard  Rail 

90-07 

Cable  Guard  Rail  Driveway  Anchor  Section 
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90-08  Guard  Rail  For  Grade  Crossing  Protection 

90-15  Combination  Guard  Rail  and  Header 

90-15  Revised  Effective  7-1-69 

90-16  Layout  of  Combination  Guard  Rail  and  Header 

90-17  Reflector-Washer  -  Added  Effective  1-1-70 

90-18  Flex  Beam  Guard  Rail  Bridge  Approach  -  Added  Effective  1-1-70 

96-01  Monuments  and  Markers 

96-01  Revised  Effective  1-1-70 

100-01  Outdoor  Fireplace 

100-02  Grate  Details  For  Concrete  Fireplace 

100-03  Bench 

100-04  Park  Bench 

100-05  Timber  Picnic  Table 

100-06  Stone  Picnic  Table 

100-07  Stone  Picnic  Table 

100-08  Two  Table  Picnic  Shelter 

100-09  Well  Shelter 

100-10  Exhibit  Case 

100-11  Planting  and  Staking  Procedures 

100-12  Garbage  Can  Rack 

100-13  Historical  Marker  -  Added  Effective  7-1-69 
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STANDARD  DRAWING  NO.  39-14 

approved  by: 

STATE  Hlt,HWAV  CNOINEER 

STATE  HIGHWAY 

COMMISSION 
HELENA ,  MONTANA 

STANDARD   CONCRETE  APPROACH 
SLABS  TO  STRUCTURES 

NOTES 

APPgQACH  SLAB  :  Approach  slob  shall  be  constructed  m  accordance  with  Section 
41   of  the  Standard  Specifications .    The  s/ob  shall  be  finished  as  specified  for 

bridge  decks  m  Article  4-l.04(K)  243.  Concrete  shall  be  either  Class  AD  or 
Class  AP  of  contractors  option. 

■JElNFOBCiNG  STEEL  '.  Qeinforcing  steel  shall  be  in  accordance  mith  Section  47 of  the 
Standard  Specif icotions  except  method  of  measurement  and  payment  shall  be 
as  set  forth  below. 

FOUNDATION  :  The  foundation  tbr  the  approach  slob  <?  sleeper  slob  shall  consist 
of  the  sub  grade  and  base  constructed  and  compacted  m  accordance  with 
Standard  Plans  and  Specifications.  Excovorton  for  sleeper  slob  shall  be  held 
to  o  minimum  ana  an  Oreo  excavated  but  not  filled  with  concrete  shall  be  back- 
filled with  the  some  material  that  was  taken  from  the  excavation  All  backfill  shall 
be  lager  placed  ana  compacted  with  mechanical  tampers.  The  cost  of  all  excavation 
necessorg  for  the  placement  of  opproach  slab  d  sleeper  slob  shall  be  included  in 
the  unit  price  b'd  for  "Concrete  Approoch  SHab'ns  se/  forth  below. 
MEASUREMENT  4  PAYMENT  i  Approach  slabs  shall  be  measured  bu  area  m  sg.uore 
gords .   The  width  4  length  for  measurement  shall  be  from  out  to  out  of 
completed  s/ob.   No  additional  area  wilt  be  allowed  fbr  the  steeper  slob. 
The  unit  price  bid  per  sguors  L/Ord  for  "Concrete  4aprpcxrJ}  Slob'  Shall  be  full 
compensation  for  furnishing  a//  materials,  eg.uipmentj  toots  and  labor  neces- 
sarg  to  complete  the  work ,  including  the  sleeper  slab, 

5EALS  :  For  tgpe  £  method  of  application  of  palyur&fbone  seola  see  Svoec/o/ 
provisions. 


Large  prmis  can  be  obtained 
from    Office  Engineer- 


'3  Hoops(ryp) 
VIEW  A-A     SECTION  BB 


'  glpOSCd  Corners 

im  with  H"&.  edging 


-Edge  ofcxpjt  filler 


Type  I  Jomt~ 


<L  8rg.- 


A  vanes  (f-0  Mot.  nmgwoil) 
■    (See  Bridge  aigns) 


SQUARE  BRIDGE 


SO'O  Approach  slab  _ 
(€  <L  Gdvy.) 


<t  8rg 


SKEWED  BRIDGE 


5  ISNU'Ul;  i.;k:«lN', 

NO.  39-15 
appowec  by: 

STATE  HIGHWAY 

COMMISSION 
HELENA.  MONTANA 

STANDARD    CONCRETE   APPROACH  SLABS 
TO  STRUCTURES  WITH  U-TYPE  ABUTMENTS 

Cone  pavement 


Varies  (fS-0  Max.  ff/noux3i/)\ 
(See  3ridc/e  Plans)  _  \  varies 


-<1  Of  curb  PLAN  VIEW 

PRECAST   CURB  DETAILS 
Scaled  3jr*»/-0* 

2Q-Q  Cone  Approach 


Precast  Z"4  holes  in  curb.  Use  fy* X 
24" long  smooth  bors  ho  anchor  curb. 
After  anchor/ na  curb  m place,  arout  holes 
flush  fa  rap  dfcurb. 


APPROACH  SLAB  WITH  CAST  IN  PLACE  CURBC15-Q  MAXIMUM  WINGWALLS) 
<i  3ra~  -]     ■  l  .  ■  7  c  of  e»p jt  filer        .'i.u/e  -hi' 
\  \Z     zo'°  Approach  slab 


Slob 


(See  ~Tupe  I  dolnfdetoif 

_.~*9SO-7%cfr$. 
S2-*4®  1-0  cfrs. 
S3~*4@  l-G  ctrs 
~  Cfrs. 


id' Wide  toyer  of  30' 
forpoper  ( Full  length  at 
paring  notchjflop  oyer 
9'  onto  Svbqr"-^ 

Oridge  abutment 


See  "Oct-ail  J 


sE  

I-  ^  -I 


Type  I  Uoint—^ 


9" tbymg  iotch 


7-G  Long  pre-cost  euro  (See 
Retail  this  sheet) 


NOTE-i—  Slobs  shown  are  Tupe 
C  Par  cone  povemen  t.  Sleeper- 
Slab  with  ejspjt,  nor nsguirea 'for 
Type  O  stab  and  asphalt  pavement. 
'^—Asphalt 
Shoulder 


NOTES 

APPROACH  5iab  I  Approach  slob  sho/l  be  constructed  mo 
with  section  fl  of  the  Standard  Specifications.  Ttf  slob  shot'  be 
finished  os  specified  for  pnage  decks  m  Article  il  04(k)  Z43  of 
the  Standard  Specifications.  Concrete  s ho u  be  either  C/oss  4D  or 
Class  AP  at  contractors  option. 

gEiNPQgci  NG  Steel  :  Reinfo'cmg  steel  shall  be  m  accordance  with 
Section  0-7  of  the Standard  Specifications  except  method  of  measure- 
ment and  payment  shall  Oe  os  set  forth  below. 

FOUNDATION  :  The  foundation   for  the  approach  slob  and  sleeper  slab 
shall  consist  of  the  Subgrode  ond  base  constructed  ana  compacted 
■n  accordance  u/ith  the  Standard  Specifications.    Sxcorotion  for 
sleeper  slob  shall  be  held  to  a  minimum  ond  on  area  ccovored  but 
not  filled  u/ith  concrete  shall  be  backfilled  utith  the  some  materia/ 
that  mas  token  from  the  excavation,   mi  backfill  snoil  be  layer  p'oced 
ond  compacted  with  mechonicol  tampers.    The  cost  of  all  excavation 
necessary   for  the  placement-  of  approach  slob  ond  steeper  slob  shall 
be  included  in  the  unit  price  bid  for  'Concrete  Approach  Slob'  os 
set  forth  beloiu. 

MEASUREMENT  £    PAYMENT  :  Approach  slobs  stloH  be  meosured  by  area 
in  sgucire  yards-    ^he  width  and  length  for  measurement  shall  be  tram 
out  to  out  at  completed  slab-  No  odd itiono/  Oreo  usf//  be  otloujed 
fort-he  Sleeper  slab.  The  uni t  price  bid per  square  gofd  for 
"ConcreTe  ApnroacJi  Slab"  shall  be  ful/  compensation  for  furmshing 

all  materials ,  sg-uipmen  t,  reals  and  labor  neces so rg  ro  complete 

the  usorAr,  including  rhe  sleeper  slab. 


yZO-O  Mm  Wingwal/C Kfries,  see  bridge  pfans±  j 
APPROACH    SLAB  WITH  PRECAST  CURBS  (200  MINIMUM  WINGWALLS) 
'.  oil  transverse  slob  steel 


STANDARD   APPROACH   SLAB  ~TYPE  D 


( Ear  use  c 


<fh  ospholt  pavement  only) 
XAL£4>  V-  f-o' 


Place  oil  longitudinal  slab  steel  poro/let 
ho  Qt  Sdajif 


Cone.  Povement 


See  'Type  I  Joint'  detod 
this  sheet. 


to" wide  layer  of  30* tor- 
paper  ( Full  length  or  paving 

nofch)(Lop  over  s*  ant,  ' 

Subgrode.^  " 


See  "Detail  J 


itt-aor 

S9-'9Str  bors  'T 

V/lfiA/    r  r~      NOTE  ;  For  backfill  I 
VIEW    C-C  .  ciefoiis  see  Std  I 
5ca/e~-fy'l-C    Dug.  No.  90-10- 
Chomfer  exposed  corners 
or  finish  <^ith  fy'eedgi/}?  toot. 


STANDARD  APPROACH  SLAB ~ TYPE 
.  ,  (for  use  with  concrete  pavement  onlg) 

Pill  top  tfy  with  Elastic  joint  SCALED  h'=t'0' 

Sea!er(AASHO  MI73J^,  Pound  jotnt  filler  _ 

( A  AS  HO  MI73)— 


Polgstrene  - 
Approach  slob- 


*    (-Approach  s/aO 


Sleeper  slob— 


TYPE  1  JOINT 
( For  rigid  Obut.) 


Haunch  as  regwred 
abutment 


SCALED  l'=/-'o 


J*: 

■  .J  ■  ■ 

w ' 

i  ■ 

NOTE~  Finish  sleeper  stab  to 
match  Croum  or  Super  of 'nowy. 


Thick,  layer  of 
poured  e/ostic  Join. 
seolenfAASHO  AW™1 
%' '  Lauer  of  Exp. 
Fi  Her  securely 
nailed  to  cone 


Approach  slab  — 
ELEVATION  VIEW 

SCALED  h'*t-0' 

CAST  IN  PLACE  CURB  DETAILS 

NOTE+-  Slob  4  Curb  sho/l  be  curved  or  tapered 
tuhen  necessary  ho  moheh  roodujou. 


Exterior  face 
approach  slob 


bors (FuH 'width) 


'/3  U-8ors<?G"ctrs. 


DETAIL  "J' 
5ca/C^ /'-/-£?" 


Large 
from 


prints  con  be  ob+ained 
iffice  Engineer. ' 


TYPE   3  JOINT 
(  For  use  aver  steeper  stab  onlg) 
Scale-t-  l"*/'0' 


SECTION  "D-D" 
(Tupe  I  Joint  betuxen  endof  obut  curb  4 
beginmna  of  cost  in  ploce  curb ) 

Scale  +  / ''  l-'O' 


j££Sr£>.  £>tya  ajo 


MAA/O  jL/I/O  A F> 


j£a/£>s  or  &/£>/&*£> 

MMJULS  S/tW/JL.  3£ 

Kzy£o  /a/70  rue 

£MBAA/A?M£A/r 
-SZaSKS  s9M/AJ.  or 

&  'r/eoM  ot/r£& 
fA£M  or  r#£ 
/(WW  ro£>r)V£ 
rMjL  //£/*//r  tar 


&££^rr&  £>/y<s./vo, 

'  ■SZI-OJ'  S&£"rX&££ 


/-  f- 6.g 

7-/S-  if 

s-t  - 

STANDARD  DRAWING  NO  54-03 


State  Highway  Commission 
Helena,  Montana 


BEDDING  MATERIAL 


Approved 
tale  BtQH way  Engineer 


W/AJ  directed  Within    z,o'  to  s.o'  for  pipes 

GREATER     THAN    SO"   PIAMETE  R     OR  SPAN. 

z.o'  for   Smaller  pipes. 


*e&  poR  all  ripe 

UNLESS   OTHERWISE  DIRECTED 
/JO'j:  S9  0I     S9-Q3      JSS-OH  f  ,59-05" 


troAi.^ofje/?  or 


or 

A>/A'£(?A/) 


AW/./M  ay.  H 


Afflrz. 
rr^e  a^as  at: 


6  7/" 

/3'ra" 
/s'a>" 


z.za 

£.42.  _ 


ST/ei/CT 'PtAT£ P/P£  SrO££Pd& 


A* 

<5  '/CJ  " 

J 


 I 


3>£Y/sro 


fr-r-*f 

//-  /  -  <18 


/2-S-69 
/-/-  70 


STANOARD  DRAWING    MO.         56  -  01 


Stole     Highway  Commission 
He Irn  o ,  Montana 


THICKNESS  FOR   CORRUGATED    STEEL  PIPE 


Zj^xb    CORRUGATION    H-20  LOADING 


Stott   Highway  Englnfgr 


TH/cM£Ss(<r/&r//£/?£  /?r££>s sirs/.  /?/&r) 

,'~/73.<E'/<r4770A/ 

A?/lWtff&t  tSSZ333  03  UU/CAIL  Y  3/93^/^37^3 

fso.rr) 

-0//? 

0.064" 

0.079" 

0.109" 

0.138" 

/<* 

/-*r 

<sr 

73 

33 

33 

zoo 

/3 

■47 

-33 

70 

33 

3.4 

3/ 

J7~ 

43 

SO 

S3 

<S4 

J./ 

34 

JO 

33 

40 

43 

S4 

4.3 

JO 

34 

33 

33 

J& 

-37 

7-/ 

j£ 

3/ 

33 

34 

3<z 

33 

3.& 

43 

30 

3/ 

33 

34 

/3.  <£, 

43 

/J 

30 

3/ 

33 

/-J.3 

J>4 

/3 

3o 

3/ 

73.  t£ 

4SO 

/S 

3o 

33.3 

£6 

/£ 

S3 

33.3 

7-? 

/3 

/3 

J3.3 

73 

7<S 

33.S 

S4 

THICKNESS 

6AGE 

INCHES 

(APPR0X.) 

0.064  " 

16 

0.079" 

14 

0.109  " 

12 

0.138  " 

10 

0.168  " 

8 

ss#m r/73f/£-/?r/c>A/ 

(so.  y-sr) 

f/yyir//3Sj 

.  0.064" 

0.079" 

0.IO9" 

0./3B" 

O.Z68" 

/.3 

/S 

e£7 

ZJ 

_SW 

33 

/oo 

/.£■ 

/3 

«?7 

33 

70 

33 

3& 

34 

3/ 

J7 

43 

SO 

33 

<£4 

J.  / 

34 

JO 

33 

40 

43 

-34 

4. J 

30 

34 

J<£> 

■47 

43 

33 

7/ 

33 

JO 

33 

4/ 

43 

J.& 

33 

43 

46 

43 

Z3.& 

-43 

37 

40 

43 

44 

/S.3 

34 

J3 

33 

.4/ 

/3<Z 

<ZO 

J4 

33 

40 

33.3 

6<S 

33 

33 

33.J 

73 

33 

J/ 

33  S 

73 

33 

33 S 

34 

30 

i0ifj*%pcs</Qtt  03S/aA7**!O&sSiewicr&e33 

J//r#  S/3/t!/t'S~S  03^0^3^  33£333/ASG 

/www//  £tok3>&  3"  3-7: 


3t/r  3/wf  or  *wt  V3#r 

3!033  M34  333c/3/3^ 


MV3/i/Jjtl3M/9A^S£3  3^jT333 30 
3A/3  S*/3  ^//C3/r^s/  «f 
3A/3S         703//-/?  SAO^JTj 

AT/vo/v/ey. 


•03J4?3A/ 
033A*33S  70 
*33/~  3AV?  /c/^//r- 


S-' - t7 
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STANDARD    DRAWING   NO.  56-02 

8-  '-  i* 
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1  -  l-TO 

Stole    Highway  Commission 
Heleno,  Montana 

THICKNESS  FOR   CORRUGATED    STEEL  PIPE 
3x1  CORRUGATION     H"20    LOADING  j 

Approved 

[Slate   fliqhway  Enflinoe'r 

7>*  '■e'/i^rsy  ovpmtz /<:/<?/. 

(sq.  rr) 

j7//9. 

0.064-" 

0.079" 

O./09" 

OJ38" 

O.I68" 

/.? 

JO 

J4 

JS 

/<s 

J4 

2& 

33 

33 

/_? 

Z4 

3<& 

3£ 

<?4 

/7 

<?.<? 

S3 

3S 

r* 

-tv 

33 

S-3 

7* 

A4 

/s> 

3a 

3/ 

33 

-?& 

04 

/3 

/_s> 

30 

e/ 

«** 

J>0 

/£ 

/j> 

/_? 

30 

SO 

3><S 

/# 

/-9 

30 

-S7 

/& 

/S 

/s 

<&4 

/<? 

Z.9 

/s 

7/ 

/& 
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/J? 

/s 
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33 

47 
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SO 
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/-9 

3& 

43 

43 
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J3 
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33 

73 

33 

JLS 
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jj 

73 

/4 

3/ 

JVf 

33 

J3" 
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/3 

JO 

J/ 

44 

SO 

/S 

4Mt 

*S 

JO 

jra 

S6 

£6 

*7 

S7 

/03 

£S 

J/16, 

44 

/OS 

£4 

7/ 

//4 

2* 

£4 

7<B 

/£0 

2f 

A? 
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STANDARO  DRAWING   NO.        56  "03 

/  -  <L7 

/ -/  -  «r 

1-  /-  7<r> 

Stole    Highway  Commission 
Helena ,  Monlano 

THICKNESS   FOR  CORRUGATED  STEEL  PIPE 
3x1  CORRUGATION     H-20  LOADING  i 

Approved 

'  Stole  Highway  Engineer 

F/Ll  HE/GHT  F~OP  C/EPOJlAR  CORR//GA  TED  STEEL  P/PE 


S^EAtt  FABRICAT/ON 

S7=>OT  IVEWED  Of?  SCtTfoEg A3SS Sorts ) 

//7C/>~  >* 

pf/g/-/t  or  cow/?  CScet) 

—  •  f  —J 

O.ltZQ  " 

/3 

43 

27 

JO 

J4 

33 

/6 

.54 

22 

24 

26 

29 

32 

20 

60 

St 

22 

24 

26 

23 

24 

66 

20 

20 

22 

2J 

23T 

23 

72 

/<? 

20 

2/ 

22 

23 

33 

73 

/8 

/9 

20 

2/ 

22 

33 

84 

/9 

19 

20 

2t 

44 

90 

/a 

/9 

/9 

20 

so 

96 

/S 

/<? 

20 

37 

/OP 

/3 

/9 

/9 

64 

/OB 

/a 

/9 

/9 

7/ 

//4 

/a 

/9 

78 

/20 

/& 

/</ 

E7LL  HE/6HT FOR  ELONGATED  CORRUGATED  STEEL  PIPE 


SEAM  FABRICATION 

37=>OT  WELDED  Of?  BOLTED      "A32S  Bo/ts ) 

£  /?/retj                    ?5  Rivets 

AREA 
Sq.  Ft. 

/O/AMETER 
(In.) 

f/F/GHT    OZ=-  COVER  ("Feet ) 

O.064" 

0.079" 

.  0./09" 

OJ38  " 

OJ68" 

/J 

43 

32 

44 

60 

63 

76 

/6 

S4 

29 

39 

-52 

S3 

64 

PO 

60 

2S 

~?J~ 

48 

32 

36 

24 

6-6 

23 

32 

44 

46 

SO 

£3 

72 

22 

29 

42 

44 

4G 

33 

73 

20 

27 

4-0 

42 

44 

38 

34 

2S 

33 

40 

42 

44 

90 

23 

37 

33 

40 

sro 

76 

3S 

33 

J? 

s? 
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33 

36 

37 

64 

/OS 

J/ 

34 

33 

7/ 

//+ 

32 

33 

73 

/20 

JO 

32 

/VOTE'S-'  £j£r<r  jpsc/o./  c/es/gn  for  ^s/rc/ctus-as  w'/t/? 

//e/g/tts  of  eorer  erceed'nj  -these  tab/es. 
Tf  sAvw  /'s  /vqvirec/  •see  Stc/.  Dwj.  /Yf  £6-01 
74 mi  mum    Corer  «?  ft. 
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STANDARD  DRAWING  NO.  56-04 

<?-/•-  i.7 
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l-l  -TO 

State  Highway  Commission 
Helend,  Montana 

THICKNESS  FOR  CORRUGATED  a  STRUCTURAL  PLATE  PIPES 
FOR  RAILROAD  COOPER  E  72  LIVE  LOAD 

Approved^ 
1  StoW  Highway  EngineeA 

o 


0 


THICKNESS    OF  CORRUGATED  METAL  PIPE 
(ROUND  OR  VERTICALLY  ELONGATED) 


D'am 

in 
Inches 


18 


24 


30 


36 


42 


+  42 


48 


+  54 


+  60 


+  66 


+  72 


Area 

in 
Sq.  Ft. 


1 .8 


2.4 


3.  I 


4.9 


7.  I 


9.6 


9.6 


12.6 


15.9 


19.6 


23.8 


28.3 


Height  of  Cover  Above   Top  of  Culvert  —  in  Feet 


I -10  N-20  21-30  31-40  41-50  51-60  61-70  71-80  81-90  91-100 


0079 


0.079 


0.079 


0.079  0O79  0.079 


0.079 


0.079 


0.109 


0.079  0O79 


0.079  0.079 


0.079  0.109 


0.109  0.IO9 


0.109  0.109  0.138   0.168  0.168 


Q079   0.079  0.109  0109 


0.079 


0.079 


0.109 


0.138 


0.109   O.I09  O.I09    0.138  0.138 


0.109 


0.109   0.109  0.138  0.138 


0.138  0.138 


0.168 


0.138  0.138  0168    0.168  0.168 


0.168 


0.168 


0.168 


0.168  0.168 


0.16  8  0.168* 


0168 


0.168 


0.168  0.168* 


0.168* 


0.168  0.168  0.168* 


0.109  QI09 


QI38  b.168*  0.168*  0.168* 


0.168   0.168*  0.168*  0.168  *  0.168* 


0.138 


0.168   0.168*  0.168*  0.168*  0.168* 


0.168 


0.168* 


0.168*  0.168*  0.168* 


0.168*  0.168*  0.168* 


*  Make  a  trench  one  diameter  deep  in  orginal  soil  or  in  compacted  fill. 
The  gages  shown  are  the  minimum  structural  requirements  for  use  with 
adequate  backfill. 

For  recommended  minimum  height  of  cover,  see  below. 

+  Values  below  line  are  based  on  vertical  elongation  of  pipe. 


0 


GAGES  OF  STRUCTURAL  PLATE  PIPE 
(VERTICALLY  ELONGATED) 


Diam. 

in 
Inches 


60 


66 


72 


78 


84 


90 


96 


108 


120 


132 


144 


156 


168 


180 


Height  of  Cover— in  Feet 


12 


12 


10 


10 


10 


12 


15 


12 


12  12 


12  12 


12 


12 


12 


12 


10 


10 


10 


12 


12 


12 


12 


10 


10 


10 


16- 
20 


12 


12 


12 


12 


12 


12 


10 


10 


10 


10 


25 


12 


12 


12 


12 


12 


12 


10 


10 


26- 
30 


12 


12 


12 


12 


12 


12 


10 


10 


10 


31- 
35 


12 


12 


12 


12 


10 


10 


10 


36- 
40 


41- 
45 


12 


12 


12 


10 


10 


10 


10 


46- 
50 


12 


12 


10 


10 


10 


12 


10 


10 


51- 
55 


10 


56- 
60 


10 


61- 
70 


71- 
80 


81- 
90 


91 
100 


Use  special  design  for 
structures  with  height 
of  cover  exceeding 
this  table. 


O THICKNESS  OF  CORRUGATED 
METAL  PIPE- ARCHES 


Diam.  of  Pipe 
of  Equal  Periph 
in  Inches 

Span 

in 
Inches 

Rise 
in 
Inches 

Height  of  Cover  -  in  Feet 

2     |  3-4 

5-7  |  8-15 

Recom.  Minimum  THKS. 

15 

18 

II 

0079 

0.079 

0.079 

0.079 

18 

22 

13 

OJ079 

0.079 

0.079 

O079 

21 

25 

16 

0.109 

0.079 

Oj079 

0.079 

24 

29 

18 

0.109 

0.109 

0.079 

0.079 

30 

36 

22 

0.138 

0.109 

0.1 09 

0.109 

36 

43 

27 

0.168 

0.1  38 

0.138 

0109 

42 

50 

31 

0.168 

0.i38 

OJ38 

48 

58 

36 

p.  i  68 

0.168 

54 

65 

40 

0.168 

60 

72 

44 

0.168 

EQUIVALENT  GAGE 
NUMBERS 

GAGE 

THICKNESS 

16 

0.064 

14 

0.079 

12 

0.109 

10 

0.138 

8 

0.16  8 

PIPE 


PIPE -ARCHES 


Main 
Track 


Secondary 
Track 


Main 
Track 


Secondary 
Trock 


UP  TO 
120"  D 


m 

m 

0/2 

or 

60" 

18" 

OVER  UP  TO  OVER 
120"  0   I20"0    120"  D 

3E 


0/3 
or 
12" 


42" 


K9 

m 

S/2 

S/3 

or 

or 

24" 

18" 

Minimum  height  of  cover  for  corrugated  metal 
structures  under  Cooper  E  50  to  E72  railroad 
loadings,  for  main  and  secondary  tracks. 


PLATE  ~~ —  fc. _ 

H 

— i — 

5j — 4 — .I  E  ?  '  1  +—4 

REINFORCED 
EDGE 


HOLES  ON  12"  CENTERS  MAX. 
ELEVATION 


TOE  PLATE 


STANDARD 
COUPLING  ^H//7^ 
BAND 


FINISH  EARTH  SLOPE 
AS  REQUIRED 


PPROX.  2-1/21 
SLOPE 


TYPICAL  CROSS-SECTION 
(ILLUSTRATED  WITH  TYPE  3  CONNECTION) 


PIPE 
DIAM 

MIN. 
THICK- 
NESS 

DIMENSIONS 

Type 
Connector 

A 
l"  To 

B 
Max. 

H 

l"  Tol 

L 

1  V'Tol 

W 

2"  Tol 

12" 

0.064 

6 

6" 

6" 

21  " 

24" 

1.3 

15" 

0.064 

7 

8 

6 

26 

30 

1,3 

18" 

0.064 

8 

10 

6 

31 

36 

1.3 

21 " 

0.064 

9 

12 

6 

36 

42 

1,3 

24" 

0.064 

10 

13 

6 

41 

48 

1.3 

30" 

0.079 

12 

16 

8 

5  1 

60 

3,4 

36" 

0.079 

14 

19 

9 

60 

72 

3,4 

42" 

0.109 

16 

22 

II 

69 

84 

3,4 

48" 

0.109 

18 

27 

12 

78 

90 

3,4 

PLAN 

Flared     end    terminal    section     to  be   included   in   length  of 
pipe    shown    on  plans, 

All    ports    are    to    be    galvanized    in    accordance  with 
A  ASHO     M  36. 

Any    areas     where    galvanizing    is    broken   or    metal    is  bare 
shall    be    painted    with  one   coat    of  red     lead    or  zinc 
chromate    prime     and     two    coats    of    aluminum  paint. 

Minor  variations  in  design  may  be  acceptable 
on   approval  of  the  engineer.      Seams  or  joints 
lengthwise  of  the  opron   will  be  acceptable  if 
securely   bolted,  welded   and  painted    as  provided 
above. 

The  metal    thickness    shall  be   the   same  as 
the    pipe    to  which  the    section    is  fastened. 
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THICKNESS  FOR  CORRUGATED  STEEL  PIPE  ARCH 
H-20  LOADING  < 

Approved  ^ 

felale  Htghyioy  Engineer 

THICKNESS  -  COR  RUGA  TED  STEEL  P/PE  ARCH 

P%"x£  "  CORRE/GAT/O/i R/VEZ14ELD  OR  HEE/CALLY  FABRICATE D 


AREA 

Csq.rt.) 

SPAN 
Un.) 

RIS£ 

CM) 

EVA.  OP 
P/PE  Of 
fd.PEP. 

14/NIMUrl 

THICKNESS 

LAYOUT 
O/M.B 

Cm) 

MAXIMUM 
COVER 

(rtJ 

MIIY/MUM 
COVER 
(Ft) 

/./ 

/8 

If 

IS 

0.O&4. 

u 

2 

/.6 

22 

/J 

/e 

OOb4. 

/2 

2 

2.2 

2S 

/6 

2/ 

O.OfA- 

/O 

2 

2.8 

29 

/a 

24 

0.664- 

9 

2 

1,4 

J6 

22 

■JO 

0.0&4 

9 

2 

6.4 

43 

27 

J6 

O.0&4- 

7 

7 

2 

^'O 

.jr/ 

-42 

0.079 

S 

r 

2 

//.4 

S3 

J6 

•43 

O.  I09 

<?4 

7 

2 

I4.J 

65 

40 

<S4 

0.IO9 

/O* 

7 

2 

/7& 

72 

44 

o~0 

O.I38 

7 

2 

2/.J 

7<7 

49 

6~<5 

a/68 

-m- 

7 

2 

2S.J 

SS 

72 

0.16B 

/4ii 

7 

2 

/V07£ '.'  E/se  J/Xc/a/  c/<~j/'jr>  for  -rYrtsctcsrirj  n/Ji*/? 

fyt'gfiti  of  coyer  <?fceec//no  fheje  iEo.h/ej. 


EQUIVALENT  GAGE 
NUMBERS 

GAGE 

THICKNESS 

16 

0.064 

14 

0.079 

12 

0.109 

10 

0.138 

e 

0.168 

TE//C/<N£SS-CORRUGATED  STEEL  P/PE  ARCH 

J?~x/  "  CO/?/fE/OA T/O/V  R/YE FMEEO  OR  r/£E/OfUY  fyt&R/CATED 


AREA 

fs9.fs.) 

SPAM 
fin.) 

A*/Sf 
Cln.) 

o/a.  or 

P/PIOS 
EQ-PfR. 

MIMIMUM 

THICKNESS 

EAYour 
O/Mj  8 
(In.) 

ffAXIMl/M 
COVER 

ffHJ 

MINIMUM 
COI4ER 
(r%) 

//.<? 

SZ 

Je~ 

■48 

0.0&4 

/3 

/2 

2 

/4.3 

40 

S4 

0.0&4 

/4* 

/2 

2 

/76 

72 

44 

6O  ■ 

O.OC4- 

/a 

/2 

2 

22 

77 

SS 

00&4- 

P/ 

/J- 

2 

26 

<5V 

J>~<? 

72 

0.079 

21* 

/S 

2 

J/ 

S7 

ss 

76 

0.079 

22 

/4 

2 

JS 

9S 

t?7 

S4 

0.109 

22% 

72 

£ 

40 

/OS 

7/ 

90 

o.i  09 

2J 

// 

2.S 

<4<? 

//z 

7S 

<?6 

0.109 

23% 

/O 

2.S 

J2 

//7 

79 

/02 

0.1 09 

24 

/O 

2S 

/28 

S3 

/O8 

0.1 38 

24% 

JO 

2S 

P//V-/MKH  SMVE 
1  1 —  Si°AN- 


/"/OTZfS."  L/se-  j/oec/a./  cfax/o/i  for  j-Yrtsc(t/re-j  u//£h 
/xrspAEs  of  coyer  trxc&ed/ng  4/»se  ta6/ej; 
If  -rvfW  /s  reov/ree/  j-ee  SVc/.  Dwo  /Y*.  <S&-0<? 


Sire  SYeJ  £3u/o*  7S'OS  )f  rrcsfoff  cva//  h  rtroa/rfd. 


/-/- 4.4- 

/-  JO-  <S> 

fc-/-69 
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FLARED    END     TERMINAL  SECTION 
CORR    METAL     PIPE  -ARCH  CULVERT 

Approved 
7  State  Hiahwav  Enaineer 

PIPE 


ROD 
HOLDER 


CONNECTOR  SECTION 


RIVETED  OR  BOLTED 


TYPE#2 


f  R 

GALVANIZED  TOP 
_^r-"  FINISH  PLATE 

SE  \ 

J  \ 

V " 

I 

•i           2"  '• 

J—  -  i-J-  '-  -  r  U 

V — 1  »  xhr4  1  '  1 — "i- 

1  1  ' 

I 

SPAN 


REINFORCED 
EDGE 


-HOLES  ON  12"  CENTERS  MAX 
ELEVATION 


TOE  PLATE 


STD. 
COUPLING 
BAND 

f TYPE  3 
CONMECT(OH  ) 


REQUI 


PLAN 


PIPE-ARCH 

M  IN. 

DIMENSIONS 

DIMENSION 

THICK 

A 

B 

H 

-* 

SPAN 

RISE 

-NESS 

1 "  Tol 

Max. 

l"  Tol 

IV  Tol 

18      1 1 

0.064 

7 

9" 

6  " 

19" 

30" 

22 

13 

0.064 

7 

10 

6 

23 

36 

w 

25 

16 

0.064 

8 

12 

6 

28 

42 

29 

18 

0.064 

9 

14 

6 

32 

48 

36 

22 

0.079 

10 

16 

6 

39 

60 

43 

27 

0.079 

12 

18 

8 

46 

75 

50 

31 

0.109 

13 

21 

9 

53 

85 

\» 

58 

36 

0.109 

1  8 

26 

12 

63 

90 

3 

65 

40 

0.109 

18 

30 

12 

70 

1C2 

3 

72 

44 

0.109 

18 

33 

12 

77 

114 

3 

79 

4  9 

0.109 

18 

36 

12 

77 

126 

3 

85 

54 

0.109 

18 

36 

12 

77 

138 

3 

Flared   end   terminal   section  to  be   included   in  length  of 
pipe  shown   on  plans. 

All  parts  are  to  be  galvanized  in   accordance  with 
A  A  S  HO   M  36. 

Any  areas  where  galvanizing  is  broken  or  metal  is  bare 
shall   be    painted    with   one    coat  of   red    lead   or  zinc 
chromate    prime   and    two  coats   of   aluminum   paint . 

*Type   connector  -  See  STD.  DWG.^Se-O? 
for  type  I  connector. 

Itinor  variations  in  design  may  be  acceptable 
on  approval  of  trie  engineer.    Seams  or  joints 
lengthwise   of  the  apron  will  be  acceptable  if 
securely  bolted,  welded   dnd  painted  as  provided 
above. 

The  metal  thicknesses  sholl  be  the  same  as 
the  pipe  to  which  the  section  is  fastened. 


r 


ROADWAV  WIDTH 


>////////////////// 

/  f  cover? 

/////////Y//f///////l 


BOTTOM  t  LENGTH 


SPAM 
(inches) 

■RISE 
(Inches) 

eouiv; 
CD  .a; 

//   for  Bert/*  of 

V 

B 

Area 

X 

|  2s/ 

3rty  linen  Corrugation 

SB 

36 

48 

3*fci 

46 

23 

13 

4.4 

bS 

40 

54 

37?'e 

50'/z 

ZSfo 

14-3/4 

5.  b 

7Z 

4.4 

bo 

4/% 

55 '/z 

27-7/4 

lb  1/4 

b.7 

73 

SS 

bb 

•57 

6B 

34 

Zl 

8.7 

81 

59 

1Z 

33  <4» 

75 

37 Vz 

21  Vz 

IO.O 

67 

b3 

78 

6///i 

SZ 

41 

2Z 

IO-9 

95 

67 

84 

6«4 

89 

44  Vz 

22 /z 

IZ-I 

103 

71 

90 

72 

9b 

43 

Z3 

13.5 

112 

7S~ 

94> 

77'U 

/03 

SI'/z 

2  3  '/a 

15.0 

in 

79 

IOZ 

a-z'/z 

//& 

ss 

24 

/b.l 

123 

S3 

ioe 

87^4 

117 

s  a  i/2 

Z4'/z 

I9.Z 

2*/3-ty  '/zinch  Coryugat 

on 

58 

34. 

48 

4o'/e 

S3 'At 

ZC1/4 

9'A- 

3.  1 

bS 

40 

54 

59 

zq'/z 

i°'/z 

3.9 

72 

44 

bO 

43  Vs 

3Z>/4 

113/4 

S.O 

79 

49 

bb 

S3s/a 

7/  '/z 

3S3/4. 

13 1/4 

b.l 

as- 

54 

7Z 

59'U 

79 

39  Vz 

l4'/z 

7.3 

-Z.O'  Min.  for  future  riprap 


D  =  X  +3.0' 
Win. 


NlOTE:  For  details,  see  StanaarJ  Drawing  *  7-3-Q5 
Covering  Cutoff  Walls. 


Tolerance    of  ±4  %  will  be  allowed  in  all  dimension*. 

Use  skew  ends  when  skew  is  greater  than  /S°  bui- 
not  greater  -than  45? 

*  HC  --  See  Sid  T>wg.  fiJo  ^ZSl  

HQ  measured  vertically  from  finished  low  shoulder  -to  top  of  pipe 
If  possible,  it  is  desirjro/a  tMat  top  of  pipe  be  plac-*tt 'a  /nirr.  or  1.0' 
below  sub  grade  surfac. 


5  - 

—  o 

3  < 


!  I 


CD 

m 
< 
m 
r- 


o 
o 

c 
o 

m 
o 

CO 
H 

m 
m 


* 

i 

s, 
I 


■v 
m 
> 
o 

X 


2 
o 


O! 
-J 

I 

o 


r 


ROADWAY  WIDTH 


1 

COVER 

HC 

r  y»  

*  

BOTTOM    <£.  LENGTH 


2.0  Min.  for  future  riprap 
X 


NOTE:   See  applicable  Standand  Drawing    of  Thickness 


Tables   for   Maximum  SMinimum  Height 

of  Cover 

O/a. 

X* 

/-/  in  feel!  for  beye/s  of : 

V* 

Area  'A' 

/.s:i 

2:1 

en) 

Sa.tt. 

/ooo 

■SOOO 

■4.  ooo 

2.  OOO 

P.  46 

/./2S 

3.37S 

4,500 

P.  25  O 

3.// 

60 

/.2SO 

37SO 

S.ooo 

2  500 

3.  a j 

66 

/.37S 

4./2S 

S.SOO 

2.7SO 

4.44 

72 

/.soo 

4-.  500 

6.  OOO 

3.  OOO 

553 

78 

/.62S 

4.875 

6.  SOO 

3.250 

6.6/ 

84 

/.  7SO 

S.250 

7  OOO 

3500 

7.51 

<?o 

/.87S 

S.625 

75C0 

3.750 

a.  6/ 

96 

2  OOO 

6.  OOO 

sooo 

4.  OOO 

9.  a/ 

/OP 

P. /PS 

6S7S 

8 'SOO 

4.2SO 

//OS 

/as 

2.250 

6.  7SO 

4.  SOO 

/2.4P 

//4 

P.37S 

7./2S 

9SO0 

4750 

/J!84 

ao 

2.SOQ 

7.SOO 

/O.OOO 

SOOO 

/S38 

/PS 

7S7S 

/o.soo 

S.2SO 

76.93 

2.7SD 

82SO 

/'/.OOO 

s.soo 

/8.SO 

\AREA"A"  y 
Hook  Bolts 

B  = 

4'  Min 

NOTE:  For  details,  see  Standard  Drawing 
covering  Cutoff  Walls 


0=  X  <■  3 


D/'o. 

X* 

//  /r>  feet  for  £>efe/s  of  '• 

V* 

Area.  "A " 

fin) 

ML) 

/.S:/ 

2.1 

(ft) 

Sj.ff 

/38 

P.87S 

8.6PS 

//SOO 

S.  7  SO 

20J0 

/+¥ 

SOOO 

9.  OOO 

/2.OO0 

s.ooo 

P2.ZO 

/SO 

3./2S 

937S 

/P.  SOO 

6.2SO 

24.  OO 

/S6 

*3.PSO 

9.7SO 

/J./JOO 

6-SOO 

2S9 

/6P 

3.37S 

/O./PS 

/SSOO 

6  7SO 

27.9 

768 

S.SOO 

/O.SOO 

/4.000 

7.000 

30/ 

/74 

3.62S 

/as7S 

/4.SOO 

72SO 

32.2 

/SO 

3.7SO 

//.PSO 

/S.OOO 

7S0O 

34.  S 

/<?2 

4.  OOO 

/£>.000 

/6-00O 

&0OO 

39.3 

/<?8 

4. /PS 

/2.37ST 

/6SOO 

S.PSO 

4/. 7 

204 

4.PSO 

/2.  7SO 

/7.000 

8.SOO 

44.2 

2/0 

4.37S 

/3./2S- 

/750O 

a.7so 

46.9 

2/6 

4-.SOO 

/3.50O 

/S.OOO 

9.000 

497 

228 

47SO 

/42SO 

/9COO 

9.S0O 

ss.s 

240 

S~000 

/S.OOO 

20.000 

/o.ooo 

6/.S 

PS2 

s:pso 

/S.7SO 

2 /OOO 

/O.SOO 

67.7 

7afaw>c*  of  f  47^  if///  6&  £A//ou/ed  /rt  a.//  c/Z/nirrKy/ons. 

L/js  ^A'eif  er/c/s  i*//>g*t  .x/i'ev.'  Ji  g/reo.tor  //>ar>  /S"  £>ut  not  <pr  eater  t/?as>  *f5 1 
ft/^or-  <?////a//'ca/  ^yoe,  /nervosa  t'erf/caJ  c/z/r/enj/orss  /by  fere  en  f  of  <r///voJW. 
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THICKNESS    FOR  CORRUGATED  ALUMINUM  PIPE 
H-20  LIVE  LOAD 


o>  8 

.s  I 

S  EC 


(^J  THICKNESS(NOT  ELONGATED  CORRUGATED  ALUMINUM  PIPE  CULVERTS) 

Thickness 
Inches 

Gage 

(Approx.) 

Area 
Sq.  Ft. 

Dla. 
Inches 

Height  of   Cover  Above   Top  of  Culvert  (Feet) 

0.060 

16 

1  - 10 

IH5 

16-20 

21-25 

26-30 

31-35 

36-40 

0.079 
0.105 

14  ' 
12 

1.2 

15 

0.060 

0O60 

0060 

0.060 

0.060 

0075 

0.105 

0.1  35 

10 

1.8 
2.4 
3.1 

18 
21 
24 

Q060 

0060 

0.060 

0.060 

O075 

0.105 

0.1  64 

8 

0.060 

0O60 

0.060 

0075 

0.105 

0.135 

0075 

0.075 

0075 

0.075 

0.105 

0.135 

4.9 

30 

0.075 

0.075 

0075 

0.105 

0.135 

0.164 

7.1 

36 

0.105 

0.105 

0.105 

0.135 

0.164 

9.6 

42 

0.105 

0.105 

0.135 

0.164 

0164 

U3E  ELONGATED  PIPE 

0 


THICKNESS  (ELONGATED  CORRUGATED  ALUMINUM  PIPE  CULVERTS) 


Area 

Sq.  Ft. 

Dia. 
Inches 

Height  of  Cover  Above  Top  of  Culvert  (Feet) 

1-10 

11-15  16-20 

21-25 

26-30 

12.6 

48 

0.105 

QI05 

0.105 

OI35 

0.164 

15.9 

54 

0.105 

0.105 

0.105 

0.135 

0.164 

19.6 

60 

0.135 

0.135 

0.164 

0.164 

23.8 

66 

0.135 

0.135 

0.164 

28.3 

72 

0.135 

0.135 

0.164 

o 


THICKNESS  (CORRUGATED  ALUMINUM 
PIPE-ARCH  CULVERTS) 


Area 

Sq.  Ft. 

Span 
Inches 

Rise 
Inches 

Dia.  of 
Pipe  of 
Eq.  Pet 

Height  of  Cover  (Feet) 

2-9 

9— 12 

12-16 

I.I 

18 

II 

15 

0.060 

0.060 

0.060 

1.6 

22 

13 

18 

0.060 

0.060 

0.060 

2.2 

25 

16 

21 

0.060 

0.060 

0.060 

2.8 

29 

18 

24 

0.075 

0.075 

0.075 

4.4 

36 

22 

30 

0.075 

0.105 

0.105 

6.4 

43 

27 

36 

0.105 

0.105 

0.10  5 

8.7 

50 

31 

42 

0.105 

0.105 

0.135 

11.4 

58 

36 

48 

0.105 

0.135 

0.135 

143 

65 

40 

54 

0.105 

0.135 

0.164 

17.6 

72 

44 

60 

0.135 

0.164 

NOTE:  SKEW  RIGHT 
SHOWN. 

ANGLE  OF  SKEW  DEGREES 
TO  LEFT  AND  RIGHT. 

CUT  END  OF  CULVERT 
PARALLEL  TO  1  OF 
ROAD  WHEN  SPECIFIED. 


NOTE'  WHEN  SKEW  ANGLE  EXCEEDS  20* 
AND  THE  PIPE  ARCH  HAS  THE 
ENDS  CUT  TO  FIT  A  SLOPE.ENDS 
SHALL  BE  REINFORCED  WITH 
MASONRY. 


Note:  All  dimensions  are  In  Inches,  encept  fill  height. 


£/7&J  £>//=>£■  (3t/rZ£T. 


wy/ssa 
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//-/-&# 

//■/■as 

Mil* 

State  Highway  Commission 
Helena,  Montana 


STANDARD  DRAWING  NO.  80-02 

EIARRIER  FENCE 

Approved 
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/Z'-O" 


tZ'-O" 


TYPE  J-WOOD  POSTS 


W0V£M  WIRE 


4v — - 


TYPE  2-METAL  POSTS 


WOVEN  WIRE  MEDIAN  BARRIER  FENCE 


woven  umi-/'/t/?r  ca) 

BRACE  WIRE  -  PART  (D) 
WOOD  POSTS  -  PART  (I) 
METAL  POSTS-  PART  (H) 
DEADMAN  ---  PART  (K) 
CONCRETE  MATERIALS  TO  CONFORM  TO  ST~o.  SPC£- 
CONSTRUCTION  IN  ACCORDANCE  WITH  STO  -SflSC. 


ARTICLE  M-?/a.a2 
ARTICLE  MP/0.0S 
ARTICLE  M-S/O.O* 
ARTICLE  Af-S/d.OZ 
ARTICLE  Af-P/a.  as 


CHAIN  LINK  MEDIAN  BARRIER  FENCE 

WHEN  CHAIN  LINK  MEDIAN  BARRIER  FENCE  IS  SPF.CIFIED; 

REFER  TO  STANDARD  SPECIFICATIONS,  FOR 

MATERIALS  AND  CONSTRUCTION 

CHAIN  LINK  FABRIC  TO  BE  GALVANIZED  STEEL 

TOP  RAIL  OR  CABLE  SHALL  NOT  BE  USED. 

TOP  AND  BOTTOM  OF  WIRE  MESH  SHALL  BE  KNUCKLED  SELVAGE. 


METAL  POST  SPACING  SAME  AS  WOOD. 
SET  END  POST  IN  CONCRETE 

METAL  LINE  POSTS  TO  HAVE  STANDARD  ANCHOR  PLATE 
END  POSTS  TO  BE  ANGLE  STEEL  2V'x2¥'xV' 


GENERAL  NOTES 

MAXIMUM  SPACING  BETWEEN  PANELS  AND /OR  PULL  POSTS 
SHALL  BE  APPROXIMATELY  400  FEET  ON  TYPES  1,  2 
AND  3  MEDIAN  BARRIER  FENCE  (LESS  IF  DIRECTED  BY 
ENGINEER  OR  SO  SPECIFIED). 


SEE  STANDARD  DRAWING  NO.  81-01  FOR  OTHER  DETAILS 
AND  FOR  DEADMAN. 


/-/•  ra 


State  Highway  Commission 
Helena ,  Montana 


CATTLE  GUARD 


STANDARD  DRAWING  NO.  82-01 

Aixtfroved 


LIVE    LOADING:    STANDARD    (H20)  LOADING 


1  —  1/2 "0  X  6"  LAG  SCREW- 
1/4"  CONNECTION  PLATE  WELD  TO 
2X1  1/2  ANGLES  WITH  3/16  FILLET" 
WELD  ALL  AROUND. 


_j_ 

SEE  CONC.  FINISH 
NOTE  FOR  CONC.  — 
SURFACES  UNDER 
STRINGERS  \ 


10-0 
10-0 
12-0 


SECTIONS  =30-2 
SECTIONS  =  20-2 
SECTIONS  =  24-2 


3  -  12-0  SECTIONS  = 
12-0  SECT  I  ON  


36-2 


SEE  SUMMARY  SHEET  FOR  NUMBER  REQUIRED 


vw»  — v- 


■  v — 


.c      2-BI-#4  BARS  AT  l-OCTRS: 

NOTE.  FOR  36-0  RDWY  LAP  B  I  BARS 


>  1  t 

1-3  AT  CTR 


84-  4  STIR. 
2-B2-*  4  HOOPS  AT  1-6  CTRS. 


6  SQUARE  HOLE  THROUGH  / 
ALL  INTERMEDIATE  BEARING 
WALLS  LOCATED  AS  DIRECTED 
BY  THE  ENGINEER 


/SECTION    A- A 


6  — 


8  5-*  4  BENT  BARS 
LAP  WITH  Bl 


HINGE 


CROSSBAR 
note: 

see  approved 
shop  dwgs. 
for  actual 
location  of 
anchor  bolts. 


7ga.c0ld  formed 
high  strength 
steel. (see  notes) 

note:  extend  end  cross 
bar  plate  to 

80TT0M  OF  a  '  W=" 
STRINGER  WITH 
1-4  OF  l/8"FILLET 

weld  symmet- 
rically distrib 
utedto  flang 
and  web  of 
stringer 


3/4"  <J>  ANCHOR  BOLTS 
EMBEDDED  9"  IN  CONC 
FOUR  BOLTS  REQ'D  2I/2CL 
EACH  END  OF 
EACH  SECTION  SPACED 
AT  EQUAL  INTERVALS 

MAX.  FOOTING  PRESS.  = 
I.I  TONS/  SQ.FT. 


YP.)> 


5/8  $  GALV.  MACH 
80  LT 

THIS  DIMENSION  WILL  VARY. 
SEE  APPROVED  DWG.  FOR 
PROJECT  BEFORE  SETTING 


2  WINGS 
REQ.  FOR  EACH 
ATTLE  GUARD 
INSTALLATION. 

3/16  TYP. 


STEEL  WINGS 


see  road  plans  for  finisheo  grade 
crown  of  adj.  road  sections. 

— -Varies  ' 


- 

4 'DIAM.GALV 
METAL  PIPE  12' 
LONG  TO  BE 
PLACED  AS 
DIRECTED  BY 
THE  ENGINEER 

3X7  J  ilTSi 


5/8  BOLT 
MWITH  CUT 
i  WASHERS 
AT  1-6  O.C. 


EST.  CLASS  "A"  CONC.  QUANTITIES 
24-0  RDWY.=  7  CU.YDS. 
36-0  RDWY.=  II    CU.  YDS. 
20-0  RDWY.  =  6  CU.YDS. 
30-OROWY.=  9  CU.YDS. 

5/8"$  BOLT  WITH  CUT  WASHERS 
EACH  SIDE  OF  ANGLES.  WELD 
SHANK  TO  WASHER  ALL  AROUND 
FAR  SIDE. 

2X2X3/8X0- 


2-B3-*4  BARS  AT  1-0  CTRS. 

SECTION  B-B 


MULTIPLE 
NSTALLATION  JOINT 


3D(*2  T04*7)=INSIDE 
4D(#8  TO#ll)RADIUS 

40  OR  2  1/2  MIN. 


LS 


WASHER  SPACER 
2I/2X2X3/8X2-II/2 


2I/2D=INSIDE  RADIUS 
(*2T0#9BARS) 


45 


NOTE:  LOCK  DETAIL  SIMILAR  EXCEPT 
USE  5/8  ©  GALV.  MACH.  BOLT 
WITH  GALV.  CUT  WASHER  8  GALV 
HEX. NUTS  INSTEAD  OF  WELDED 
'-^nnm,        STUD  80 LT. 


D=  Dl A.  OF  BAR 


60 


HINGE  DETAIL 


BILL    OF     REINFORCING  STEEL 


TYPE  I 


TYPE  2  c 


TYPE  3 


20'  RDWY. 

30'  RDWY. 

<J< 

SIZE 

NO. 

TYPE 

LENGTH 

f  1  K 

SIZE 

NO 

TYPE 

LENGTH 

MK. 

SIZE 

NO. 

TYPE 

LENGTH 

S  < 

4 

2 

STR. 

19-10 

3  i 

4 

1  2 

STR. 

29-10 

3  2 

4 

2H 

1 

6-  6 

6  2 

4 

42 

1 

b-  6 

U3 

4 

r> 

STR. 

7  -  7 

113 

4 

12 

STR. 

7  -  7 

B4 

4 

4 

2 

3-  II 

B4 

4 

8 

2 

3-H 

bS 

4 

S 

3 

10-7 

B5 

4 

6 

3 

10-7 

EST.  WT.  •   369  L8S 

EST.  WT.  *  536    LSS  . 

24'  RDWY. 

36'  RDWY 

Bl 

1?. 

4 

12 

STR. 

23-10 

B  1 

4 

24 

STR . 

IB-  7 

4 

31 

1 

6-6 

B2 

4 

50 

1 

6-  S 

83 

4 

c 

STR. 

7-7 

03 

4 

12 

STR. 

7-  7 

B  4 

4 

4 

2 

5-11 

B4 

4 

6 

2 

5-11 

65 

4 

6 

3 

10-  7 

35 

4 

6 

3 

10-7 

EST.  WT.  »  427  LBS  . 

EST.  WT.  m  650  LBS. 

Drawn    S. ~J  ~  66 


[Revised 
lEHective 


State  Highway  Commission 
Heleno,  Montana 


It- 1 -68  3 
I -I  -  69  I/-/-  7Q 


STANDARD   DRAWING  NO.  88-09 


SIGNING  OF  MEDIAN  U-TURNS 


Afloroved 

Highway  f  gineer 


R3-  10 
36  x  48 


R3  -  4 
36  x48 


(  OPTIONAL) 


EMERGENCY 


VEHICLES 

01 


Margin-% 
Border  « 

Corner  Radius'  2" 


4"  SERIES  'C 


4"  SERIES  'C 
"4"  SERIES  'C' 


4"  SERIES  'C 
4"  SERIES  'C' 


6" 


8    Series  D 


12  Series  F 


8"  Series  D 


Note: 

R3-4  and  R3-/0  Shod  hove  black  legend  on 
Whiie  reflectorized  background. 

For  median  widths  of  68  feet  or  less,R3-/0 
Signs  shall  be  mounted  back  to  back.  They  shall 
be  placed  at  the  centerline  of  the  median 
and  on  the  side  of  the  XT-turn  away  from  the 
nearest  interchange.  Median  widths  greater 
Ihan68feet  will  require  seperate  Installations 
on  either  tide  of  the  V- turn  at  specified 
clearance.  For  openings  through  median  guard 
rails,  the  sign  post  shall  be  placed  In  line  with 
guard  rail  post. 


Design    B   delineator  as 
specified  in  Standard 
Drawing   No.    88  "  91 


R  3  -  4  (Optional) 


U-TURN  MEDIAN  OPENINGS 
(See  Std.  Dwg.  20-05) 


Qrown    6-1-65  W^f'f'H 

Slot*  Highway  Commission  1 
Heleno,  Montana 

/■/■70 

YPIC/> 

iL 

AP 

STANDARD  DRAWING  NO.  98-56 
I  Approved? 

PROACH  ROAD  SIGNING  bAft^ 

Place    Stop  Sign  at 
beginning    of    curb  rodivt 
Or    shoulder    radius  or  4' 
m/n.    In    advance   of  morhed 
or   unmarktd  crosswalk. 

Design  "D" 
Delineators 


Route 
Marker 


Marked 

crosswalk 

Curb 


Edge  of  Troffle  Law 


Edge  of  Shoulder 


Unmork 

crosswa 


loulder  -^*^===  = 

ed  ^f  =  = 
osswolk-^  -i 


■  Route 
=  r  Marker 


RURAL 


Note- 

LA-iaLA-2Sf»«be 
mounted  on  golvonl*ed 
steel  V  posts,  2  Lbsy  Ft, 


URBAN 


LA - i  8  LA- 2 
24"  X  12" 


Ml  ft. 

Shoulder  edge 


CONTROLLED  ACCESS 


1 


Revised 
jEf  fective 


State  Highway  Commission 
Helena,  Montana 


STANDARD  DRAWING  NO.  88-58 


TYPICAL    CROSSROAD    8    RAMP  LAYOUT 


11-1-68 

7-9-69 

It!  -69 

/-/-  70 

State  Highway  Commission 
Helena,  Montana 


STANDARD  DRAWING  NO.    88-  59 


TYPICAL   GUIDE  SIGN  PLACEMENT 


Approved^ 
<y  St  ote^Highwoy  Engineer 


Edge  of 
Shoulder, 


30'—  0H  Desirable 


10'—  0"  Minimum 


Daylight  Section 


Edge  of 

Shoulder- 


30'-  0"  Deeirable 

|  -          1     1  '   

10—0  Minimum 


20'- 0"  Desirable 


Edge  of 
Shoulder 


Section 


NOTE'.    Desirable   clearances  may 
be   exceeded  when  terrain  and  viewing 
conditions  are    favorable,  such  as, 
placement  on  a  curve   to  the  left. 
Clearances  may  be  reduced  when  condi- 
tions are  poor,  such  as,  placement  on 
a  curve  to    the  right.    Maximum  clear- 
ances shall  be  45'-0". 

For   other  Guide  Sign  specifications 
see    Standard   Drawing  No.  88-67. 


Edge  of 

Shoulder-. 


5'-0" 


Fill  Section 


Guard  Rail- 


Begining  of  flare 
50'  De^sirabNi 


15  Minimum 

■=11  jSr-=-rJ~ 


12"  X  24"  12"  X  36" 


NOTE: 

STRIPES  SHALL  BE  BLACK  AND  REFLECTOR/ZED  WHITE. 

PANELS  SHALL  BE  MOUNTED  ON  GAVANIZED  STEEL  V POSTS  2 LBS./ FT. 

WITH  INSIDE  EDGE  FLUSH  WITH  FACE  OF  CURB. 


Drown  ^r-/-4S 

I/-/-6S 

STANDARD  DRAWING  NO.  88-92,,_ 

/  -/-(.I 

/•/-ro 

State  Highway  Commission 
Heleno,  Montana 

DELINEATOR    SPACING  FOR 
HORIZONTAL   HIGHWAY  CURVES 

Approved 

Tbtate    Hidhwav  Enaiieer 

/ 

\o 


5*4 


Delineator 


/ 

/ 


Tongent  to  t 
of  curve 
DESIGN    "C"  DELINEATOR 


Plot*   Design    C'  Delineolort 
en   curves    sharper   than   7*  30'. 
Position     deiineotor  foces 
perpendicular  to  tangent  to 
center  line  of  curve  os  shown. 
Spacing  shall  be  os  colled 
for  In  Table  below. 

PLACEMENT 


====HC^TZ0NTAL^CURVE=SPACrNG=TA6LE^ 

DEGREE 

SPACING  "A"  " 

f  SPACING  ON  BOTH  APPROACHES 

OF  CURVE 

ON  CURVE 

B  1 

"  c  ■ 

r  d  " 

E 

0°  TO  30' 

200' 

264* 

264* 

264' 

264* 

30'+T0  1° 

175' 

264' 

264' 

264' 

264' 

l°+TO  2° 

125' 

225' 

264' 

264' 

264' 

2°+  TO  3° 

95' 

170' 

264* 

264* 

264' 

3°+  TO  4° 

80' 

145' 

240' 

264' 

264* 

4°+  TO  6° 

70' 

125' 

210' 

264' 

264' 

6°+  TO  8° 

55' 

100' 

165' 

264' 

264' 

8°+ TO  12° 

45* 

80' 

135' 

,264' 

264' 

I2°+T0  20° 

35' 

65' 

115' 

210' 

264' 

20°  PLUS 

25* 

45' 

75' 

150' 

264' 

W  FIELD  METHOD  FOR  DETERMINING  DEGREE 


OF  HORIZONTAL  CURVES 


Distance  in  inches  equals 
degree  of  curvature. 


notes: 

J.  If  distance  _F  is  20  feet  or  more,  add  one  regular  *A" 

space  as  called  for  in  the  above  table. 
2.  See  Standard  Drawing  No.  8 8 '91  for  Deiineotor 

Design  Details, 
i  Post  with  delineators  shall  be  placed  on  the  right 

hond  side  facing  oncoming  traffic,  2'~0"  clear  from 

edge  of  shoulder  or  the  face  of  curb,  or  os  shown 

on  the  plans. 

4^  Deiineotor  button  shall  be  a  nominal  3"  diameter 
reflector  as  specified  by  Standard 
Specifications. 

Delineator  spacing  on  Tongent,  shall  be  264',  unless 
otherwise  noted  on  project  plans. 


6.  Interstate  highways  shall  be  continuously  delineated. 


7.  Posts  shall  be  installed  behind  guard  rail  posts  where 
there  is  guard  rail  installed  along  the  highway. 

6.  Where,  under  normal  spacing,  a  delineator  post  falls 
within  a  crossrood,  that  post  may  be  moved  in  either 
direction  a  distance  not  to  exceed  one  quarter  of  the 
normal  spacing. 

jj.  Primary  a  secondory  highways  may  be  continuously 
delineated  in  areas  where    ground   blizzards  ore 
preva  lent  or  in  areas   of  hazardous 
alignment,  otherwise,  curves    of  4°  and  shorper 
shall  be  delineated   on  the  outside  of  the 
curve.  Where     vertical    alignment    it  rolling, 
horizontal    curvet   lett    than  4"  may 
require  delineation. 


DRAWN  9-569 


REVISED 


■EFFECTIVE, 


STATE  HIGHWAY  COMMISSION 
HELENA, MONTANA 


STANDARD    DRAWING  30-/7 


REFLECTOR -WASHER 


rfl/9/w*&jtt/mrif+  /t4r/oy?£  <?.4r/&jr 


Ye" /^osd  So// 


All  sections  of  guard  rail  shall  have  reflector -washers  installed  every  25  ft.  except 
for  the   turned  down  anchor  and   departure  sections.    Reflector- washers   are  not  required 
on  bridge  end,  bridge  pier  or  grade  crossing  protection  guard  rail. 

The  use  of  reflectors  will   replace  the  need   for  the  rectangular  washers  required 
to  fasten  rail  to  post. 

Reflector  -  washers  to  be  Included  in  the  unit  price  per   linear    foot  of  guard 

rail. 


standard  drawing'  wo.  ^o-is 


STATE       HIGHWAY  , 

COMMISSION  |  FLE.X  BEAM  GUARD  RWL  BRIDGE  APPROACH 
Helena,  Montana 


Pagment  Limits 


Bituminous  Surfacing  (To  be  included 
in   price   b'\d    per  uoi^ 


1 

1 

5'-W 

^-Edge  of  f 


Bridge 


ELEVATION) 

TYPICAL  LAYOUT 
(Scale;  Vz"-Y-0") 


inished  shoulder 


MEASUREMENT-  One  installation  complete  as  detailed  to  be 
measured  as  one  uni  i.  NJormat  installation 
for  one    structure  ■  4-  un/7s, 


PAYMEMT  -  Per    each    unit   as  contained   in   bid  proposal. 


3-/ 

H 

-79 

STANDARD  DRAWING  NO.  96-01 


Stat*  Highway  Commission 
Helena,  Montona 


MONUMENTS  8  MARKERS 


Approved 


Slaa  Hio.hwov  Eno,in«Ar 


GENERAL:*  REFERENCE  POINTS,  PROJECT  AND  STATION  MARKERS  SHOULD  BE  SO  PLACED  THAT  THEY  WILL 
NOT  BE  DISTURBED  BY  MAINTENANCE  OPERATIONS.  PROJECT  AND  STATION  MARKERS  SHOULD  BE  PLAINLY 
VISIBLE  FROM  THE  HIGHWAY. 


RIGHT-OF-WAY  MONUMENTS  NOT  TO  BE  ORDERED  BY  CONTRACTOR  UNTIL  CHECKED  IN 
FIELD  BY  THE  ENGINEER. 


RIGHT-OF-WAY  MONUMENTS  TO  BE  PLACED  SO  THAT  OUTSIDE  FACE 
OF  MONUMENT  COINCIDES  WITH  RIGHT-OF-WAY  LINE. 


.er1 


RIGHT-OF-WAY  MONUMENTS'  WILL  BE  SET 
AT  ALL  POINTS  WHERE  THE  WIDTH  OF  THE 
RIGHT-OF-WAY  f HA NOES ,AND  AT  ANGLE  POINTS , 
THE  P.C.  AND  P.T.  OF  SIMPLE  CURVES,  AND 
THE  T.S.  AND  S.T.  OF  SPIRAL  CURVES.  WHEN 
IT  SEEKS  UNDESIRABLE  TO  USE  THE  CONCRETE 
MONUMENTS,  AS  ON  LOT  OR  BLOCK  LINES  IN  SOME 
PARTS  OF  A  TOWH,  CONCRETE  MONUMENTS  WILL 
OMITTED  AND  IRON  PIPES  OR  PINS  WILL  BE 
PLACED  BY  STATE  HIGHWAY  COMMISSION  FORCES, 


A 

s 

• 

n 

H 

V 

ii 

u 

— ** 

•  1 

Boli  ends  bf 
proVccfea  for 
shipping  Thus 


BE 


RIGHT-OF-WAY  MONUMENT 
CONCRETE". 

RUBBED  FINISH  ON  FACE.    4  "XV  SQUARE 
RECESSED  LETTERS  3"  HIGH; 
CORNERS  CHAMFERED  1/2". 

'U5'"mtiai'2»^  MiReinl  Bar 


voided 


BROuZc.  TKBLtT 
To  be  oct  in  top  of  project  marker 


4*5  «.5-6"5t\ 
Rtinf  Bars 
Wrap  &arft  wiWl 
*io  wire  a+ 
4"  Pitc'n  - 
Bronte  TaWeV" 


Pi-oj  No  P\aWi 
^jjf-  l*»S*»tt*  Pine 
Painted  whta 
t^all  sides, 
black  leHer» 
4  No's  I' High. 


To  tJ.Min  t'-tf 


H 

tiTATIQN 


MARKERS 


* 

* 

'-WO 

II 

1 — 7S"  "i-^i 

"it 

f 

> 

'    '  / 

'«*« 

J  / 

*> 

U 

*Jt  ') 

BRONZE  TABLET 


SE.CTION  A-A 


EXPOSED  SURFACES  OF  THE 
TABLET  ARE  TO  BE  GROUND 
SMOOTH.     LETTERS  ARE  TO 
BE  RECESSED  1/16".  IN- 
FORMATION ON  THE  TABLET, 
INDICATED  BY  PIN  LINES, 
IS  TO  BE  STAMPED  IN  THE 
FIELD  BY  THE  ENGINEERING 
PARTY  AFTER  POST  IS 
PLACED,  USING  3/16" 
LETTERS . 


STATION  MARKERS  ARE  TO  BE  SET 
OPPOSITE  EVERY  TENTH  STATION 
AND  AT  IMPORTANT  EQUATIONS. 
EQUATIONS  OF  LESS  THAN  100' 
MAY  BE  DISREGARDED.  MARKERS 
ARE  TO  BE  SET  ON  THE  NORTH  OR 
WEST  SIDE  OF  THE  CENTERLINE 
DEPENDING  ON  THE  GENERAL 
DIRECTION  OF  THE  ROUTE  OR 
SHALL  BE  SET  SO  AS  TO  BE 

VISIBLE  FROM  THE  HIGHWAY 
CENTERLINE  (ON  R/W  LINE 
IF  POSSIBLE) . 


CONCRETE: 

RUBBED  FINISH  ON  FACE. 
RECESSED  LETTERS  3"  HIGH 
EXCEPT  EQUATIONS  WHICH 
WILL  BE  1  1/2"  HIGH. 
CORNERS  CHAMFERED  1/2". 


PROJECT  MARKER  POSTS  TO  BE  REIN- 
FORCED CONCRETE. 

CORNERS 

CHAMFERED  1/2".     PROJECT  NUMBER 
PLATE  TO  BE  FURNISHED  AND  ERECTED 
BY  STATE  FORCES.    SERIES  "D"  LETTERS 
AND  NUMERALS  TO  BE  USED  AS  PER 
STANDARD  ALPHABETS  PUBLISHED  BY 
BUREAU  OF  PUBLIC  ROADS,  1945. 

REFERENCE  POINT 

1"  IRON  PIN. 

ANOTHER  REFERENCE  POINT  TO  BE  SET 
ON  OPPOSITE  SIDE  OF  HIGHWAY. 


PROJECT  MARKERS  ARE  TO  BE  SET  AT  THE 
BEGINNING  AND  END  OF  ALL  PROJECTS  ON 
EITHER  SIDE  OF  THE  HIGHWAY. 

REFERENCE  POINTS  ARE  TO  BE  SET  ON 
BOTH  SIDES  OF  THE  CENTERLINE  AT  THE 
BEGINNING  AND  END  OF  ALL  PROJECTS,  ' 
AT  ALL  PCs,  PTs  AND  ANGLE  POINTS  AND 
AT  SUCH  HIGH  POINTS  ON  LONG  TANGENTS 
AS  MAY  BE  DESIRABLE.     EXCEPT  AT 
PROJECT  MARKERS,  THEY  ARE  TO  BE  AT 
ANY  CONVENIENT  DISTANCE  F?.OM  THE 
CENTERLINE. 

ALU  CONCRETE.  3 HAUL,  BE.  CLASS 


STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA  59601 


APRIL  i,  1970 


STANDARD  DRAWING  BOOK 


We  are  sending  the  following  additions  and/or  revisions  effective  April 
1,   1970,  to  be  included  in  your  present  Standard  Drawing  Book,  the  grey  covered 
one,  original  issue  January  1,  1969. 


11- 

04 

Roadway  Embankment  at  Bridge  Ends 

39- 

14(A) 

Standard  Concrete  Approach  Slab  to  Structures 

39- 

14(B) 

Standard  Concrete  Approach  Slab  to  Structures 

39- 

15(A) 

Standard  Concrete  Approach  Slabs  to  Structures 

with  U-Type  Abutments 

39- 

15(B) 

Standard  Concrete  Approach  Slabs  to  Structures 

with  U-Type  Abutments 

50- 

05 

Concrete  Drainage  Chute 

51- 

03 

Backfill  Retainer  and  Cutoff  Wall  for  Vehicular  Underpass 

54- 

03 

Bedding  Material 

59- 

04 

Vehicular  Underpass 

73- 

09 

Concrete  Edge  Protection  for  Concrete  Pipe  Culverts 

73- 

10 

Concrete  Edge  Protection  for  Concrete  Arch  Culverts 

77- 

06 
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HELENA, MONTANA 

STANDARD    CONCRETE  APPROACH 
SLAB  TO  STRUCTURES 

Approved  by: 

I5TATE  HIGHWAY  ENGirtER 

Tgpe  I  joint  for  rigid  abut 
Type  2 Joint  for  moveable  abut. 
(See  detail  this  $heet)(fhr 

tgpe  required  See  "General 
lac/out"  on  bridge  p 

Detail  "J" 
(See   Sid  Dna.  Ua  39- 

18 "  Wide  layer  of  30* 
for  paper  (Full  length  of 
paving  not ch)(Lap  over 
¥  onto  sub  grade.)  — 

Bridge  abutment 

Tape  No  2  filter  Moter 
(See  Sid  Spec  MI00-I2,. 
( Place  full  length  of  drair?^ 


,  20  -O  Cone  Approach  Slab 
3  /ones  (See  joint  details  Ibis 


Sl~*9@  o-74  cfrs 
S2~r4^>  1-0  etrs. 
S3~«4@  l-G  ctrs. 
■54~*4@  l-O  CtrS. 

2' el 


G"rf  Perforated  C.Q.pdnder- 
dram( Galvanized)(Set  grade 
to  drain.  M/'n.  slope  --  0.0/h) 


STANDARD  APPROACH  SLAB  -  TYPE 

( For  use  uuith  asphalt  pavement  only) 
Scale  ~ 


B 


Fill  ion  I'z  with  Elastic  joint 
Seo/er  (AWtQ  Mm), 


%  Layer  Exp  joint 
f iller  secure/// 
nailed  to  cone 


Approacb 
Slob 


,8evel  corners  hi  (Tap- 
both  sides) 

z Poly  are! hone  seal 
poured  in  place.  (See 
Special  Provisions) 


Approach 
Slob. 


Bridge  <*" 
abutment  J~ 


TYPE  I 


I 

Polcjeihcjiene  toon)  Top 
io  hove  qfo red surtoce _ 
and  (o  be  croajnec/  or 


NOTES 

APPROACH  SLAB    Approach  slab  shall  be  constructed  in  accordance 
with  Section  41  of  the  Standard  Specification    The  slab  shall  be 
finished  as  specified  for  bridge  decks  in  Article  41 04(K)  2  33 
Concrete  shall  be  either  Class  "AD" or  Class  "AP" at  contractors  option. 
REINFORCING  STEEL    Reinforcing  steel  shall  be  in  accordance  with 
Section  47  of  the  Standard  Specifications  except  method  of  mea- 
surement and  payment  shall  be  as  set  forth  below. 
FOUNDATION     The  foundation  for  the  approach  slab  and  sleeper 
slab  shall  consist  of  the  subgrade  and  base  constructed  and  com- 
pacted in  accordance  with  Standard  Plans  and  Specifications. 
Excavation  for  sleeper  slab  shall  be  held  to  a  minimum  and  all 
area  excavated  but  not  filled  with  concrete  shall  be  backfilled  with 
the  same  material  that  was  taken  from  the  excavation    All  backfill 
shall  be  layer  placed  and  compacted  with  mechanical  tampers.  The 
cost  of  all  excavation  necessary  for  the  placement  of  approach  slab 
and  sleeper  slab  shall  be  included  in  the  unit  price  bid  for 
"Concrete  Approach  Slab"  as  set  forth  below. 
MEASUREMENT  8  PAYMENT    Approach  slabs  shall  be  mea- 
sured by  area  in  square  yards    The  width  and  length  for  measure- 
ment shall  be  from  out  to  out  of  completed  slab.    No  additional 
area  will  be  allowed  for  the  sleeper    The  unit  price  bid  per 
square  yard  for  "Concrete  Approach  Slab"  shall  be  full  compensation 
for  furnishing  oil  materials,  equipment,  tools  and  labor  necessary 
to  complete  the  work,  including  the  sleeper  slab. 
SEALS    For  type  and  method  of  application  of  polyurethane  seals 
see  Special  Provisions 

SEALANT    Polyurethane  sealants  shall  meet  Federal  Specification 
SS-S-OOI95a-(l)(CE)  Sealing  Compound1  Two-component  Elasfomeric 
Polymer  Type,  Cold-Applied,  Concrete  Paving  Joints  and  shall  be 
one  of  the  following  or  approved  equal- 


Br'dQe 
abutment 


( For  riqid  Ctbul) 
Scale  -  1--V-0" 


JOINT  ^TYPE  2  JOINT 

(For moveable  obul.) 
Scale  ~  t"*l-0" 


^-G'  f*  Perforated  C  S  P. 
/      underdram.  Ex  tend past 
-l,       wing  to  daylight. 


Asphalt  i  8 
Shoulder—*. 


Cone 

pavement- 
Asphalt 
Shoulder. 


20-OS/ob 


Joint 


Approach  Slob  irndlh'  Face  to 
face  of  bridge  curbs  t  2-0 


tin 


AT  SQUARE  BRIDGE 


TYPE  8 


Curb  end  sguare  io  i  Rdujg. 
( Tup.  both  sides  all  slobs)  - 

G"<t>  Perforated  C-5.P  underdrair? 
Extend  post  wing  io  doy ■light  - 

Approach  slob  mid  fh  -  Face 
io  foce  of  bridge  curbs  *  2-C. 


Aspho/I 
Shoulder- 


TYPE  A 


AT  SKEWED  BRIDGES 


PLAN  VIEW  OF  APPROACH  SLABS 

Klo  Sco/e 

hlote-^-  StObE"  curb  sha/l  be  curved  or  iopered 
when  necessary  Io  motch  roodwog.  


/.  PRC  3105 

Products  Research  and  Chemical  Corp 
Burbank,  California 

2  U-Seal  3201 

Edoco  Technical  Products,  Inc 
Long  Beach,  California 


3  Sikaflex  T-68 
Sika  Chemical  Corp 
Lynhurst,  New  Jersey 

4  Meta-Seal  220 
American  Metaseal  Co. 
Detroit,  Michigan 


Exp.JI.  not  regu/ned  between 
asphalt  shoulder y qppmaeh  slab->  . 

j^-£nd  affv/l  widih 
asphalt  shoulder*]        appcMch  stab 

1  -Wft^  ^ 


Sub  bose 


Steeper  s/ah- 

SECTION  B-B 


Note    Traffic  sholl  not  be  permitted  on  new  approach 
slab  for  at  least  14  days  after  concrete  has  been  placed. 
Traffic  shall  not  be  allowed  to  drive  within  5  feet  of 
the  construction  joint  and  shall  be  restricted  to  a  speed 
of  not  more  than  5  m.  p.  h.  for  at  least  48  hours  after  the 
concrete  in  adjacent  slab  has  been  placed. 

TronSverse   $ioh  $/ee/~ 


rf- 

-T/i.1 

m  l-G 

Min. 

LONGITUDINAL  CONSTRUCTION 


JOINT 


DETAIL 


Scole~/y?  -  l-'O" 
(Use  onlu  u/hen  shouin  on  the  plons  or 
approved  bu  the  enomeer.) 


REVISED 

3-6-70 

STANDARD  DRAWING  NO   39- 15  (A) 

EFFECTIVE 

4-  1-70 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

STANDARD  CONCRETE    APPROACH  SLABS 
TO    STRUCTURES   WITH  UTYPE  ABUTMENTS 

Approved  by: 

STATE    HIGHWAY  ENGINEER 

See  "Tupe  I  Join/"  de/oil 
/his  Shee/. 

IS"  Wide  layer  of  JO" far- 
paper '  f  Full  lenqth  of pQYinq 
no/ch) flap  over  9"  on/o 
Subqrade.)- 


"See  "Oeioii  J' 


'tEx.pjoinf- 
20-O  Cone.  Approach  Slob 


3/4  (See"Type  /  Joint'detail 
this  sheet j 


S/~"9s>0-7ctrs. 
5Z~'9<P0-9c<rs. 
S3~*G<®  l-Oefrs. 
Sd~*Jt?/-0  c/rs 

Rouqh  finish  fop  of/ 
>er^/ob 


2"cl. 


Bndqe  abutmenl- 


Zcl 


Haunch  as 
req  uired 

Vo/e  ~  Place  a/ I  ft  'ansverse  slob  s/eel 
parallel  io  foce  of'abu/men/  bockusa//. 
Place  oil  tongi/udinal  slob  s/eel  poro/le/ 
Io  t  f?dwiy. 

STANDARD  APPROACH  SLAB 

f  For  use 


2-5 


Cone.  Pavement 


5-0 


-Poured joint 
3  Joint") 


5-0 


filter  ( See  "Type 


Steel  trowel  finish  J  op  of  sleeper  slab 
4  place  I  loqer  of  36  "  tor  paper 
beliveen  top  of  sleeper  slob  e 


\boltom  of  top 
2-  7 1  Con Sinuous.) 


^SG~'J 


S7~*^@0-£clrs. 
\S8~*G&o-£cfrs. 


2-& 


l-Q  ctrs  ' 
os  shown ^ 


slab  (Full  width 


1 


fJote  ~  F  inish  sleeper  slob/ 0 
match  crown  or  super  oprdwy 


■Fill  tap  l'4'uiii/>  Elastic  join! 
sea/er  fAASHO  M-/T3J 
layer  Exp  Jt 
'er  securely 

led  io  cone 


TYPE  C 

ith  coneret e pavement  only) 
Scale  —  V=/-V 


Poured  joint  fill 
(AASUO  M/73) 


Approach  slab 


Polyst  rene 
Approach  slob 


Haunch  os  reowred 


Sleeper  slab 


TYPE  I  JOINT 

(For  riqid  obi/t.) 
Scale*  /"•  I'-O" 


Bridge  abutment 


pars  (Full 'wi  dth) 
U-8ars@G>'clrs. 


TYPE  3  JOINT 

(  For  use  over  s/eeper  slab  only) 
Scale  ~  /"--/-o" 


7-S 


C2  thru  C$**3  Hoops  spa,  as  sboujn. 


I9-& 


Ch'4(Tqp). 


ttoops(Tup) 

VIEW  A-A     SECTION  B-B 


Chamfer  exposed  corners 
74  or  finish  with  ty"  R  edoinq 


Precast  2" '4  holes  in  curb.  Use  %  t X 
24" lonq  smooth  bars  to  anchor  curb 
After  anchor mq  Curb  In  place,  orou/ 
holes  flush  to  top  of  curb. 


Uole  ~  Slob  and  curb  shall  be  Curved 
or  tapered  a/hen  necessary  Io 
motch  roadway 


Curb  length  voriesCSee 


bridge  plans.)  vj 


% 'Thick  I  oyer  of  poured 
elostic  joint  sealer 
(AASH6  M-173) 
V/  loqer  of  Exp.  Jt. 
Filler  securely 
noi/ed  to  Concrete 

Exterior  face  of 
approach  slab 


Vote  ■■  For  boclcPi//  \ 
details  see  S/d. 

(rHpe  I  Joint  between  end  of  abut,  curb  ?    ^cale^  /4*/-o     Dwg.  U0.90-I8 
beqinninq  of  cast  in  p/oce  curb)      Cham I er  ex posed  corners  % 

or  f inish  with       £.  edqiny  /do/. 


Scale  f  fz-FO' 
Xurb  length  varies 


(See  br  idge  plons) 
2~CI~ 


Scale 


I  '  1-0 


Approach  slob~ 
ELEVATION  VIEW 
Scale*  %  ''I'o' 

CAST  IN  PLACE  CURB  DETAILS 


REVISED 

3-6-70 

STANDARD    DRAWING  NO.     39-15  (B) 

EFFECTIVE 

4- 1-70 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

STANDARD  CONCRETE   APPROACH  SLABS 

TO  STRUCTURES   WITH  U-TYPE  ABUTMENTS 
 .  

Approved  by^ 

sWE    HIGHWAY  ENGINEER 

20-Q  Cone.  Approach  ,  ; 
a3U"  (See  "Type  I  Jointed?  toil 
Dwq.  Uo.  39 -15(A) 


See  "Tupe  I  Join / 
Dwq.  ffa  39- 15(A) 


18' Wide  layer  oP 30* 
tarpaper  (Full  length 
paving  notch)(Lop  o 
9"  onto  sub  qrodt >)- 

Bridqe  abufmen 

See  "Oetoit  J' 
Oouq.  KJo.  39-15  (A) 


aunch  as  required 


STANDARD  APPROACH  SLAB  -  TYPE  D 

*  tor  use  wi  In  OSphall  pavement  only) 
Sealer  t-6' 


Transverse  ff/ob  si  eel 


l-G  Mm 


LONGITUDINAL  CONSTRUCTION 

JOINT  DFTAII 
Scale  -  /$ '*•  l'-o" 
(use  only  when   shotun  on  Ihe  plans  or 
approve  d  by  Ihe  engineer  ) 


APPROACH  SLAB    Approach  slab  shall  be  constructed  in  accordance 
with  Section  At  of  the  Standard  Specifications.  The  slab  shall  be 
finished  as  specified  for  bridge  decks  in  Article  4I04(K)2&3. 
of  the  Standard  Specifications.    Concrete  shall  be  either  Class 
AD  or  Class  AP  at  contractor's  option. 

REINFORCING  STEEL [  Reinforcing  steel  shall  be  in  accordance 
with  Section  47  of  the  Standard  Specifications  except  method 
of  measurement  and  payment  shall  be  as  set  forth  below. 
FOUNDATION^    The  foundation  for  the  approach  slab  and  sleeper 
slab  shall  consist  of  the  subgrade  and  base  constructed  and 
compacted  in  accordance  with  Ihe  Standard  Specifications 
Excavation   for  sleeper  slab  shall  be  held  loo  minimum  and  all 
area  excavated  but  not  filled  with  concrete  shall  be  backfilled 
with  the  same  material  that  was  taken  from  the  excavation.  All 
backfill  shall  be  layer  placed  and  compacted  with  mechanical 
tompers     The  cost  of  all  excavation  necessary  for  the  placement 
of  approach  slab  and  sleeper  slab  shall  be  included  in  the  unit 
price  bid  for  "Concrete  Approach  Slab"  as  set  forth  below. 
MEASUREMENT  8  PAYMENT    Approach  slabs  shall  be  measured 
by  area  in  square  yards.  The  width  and  length  for  measurement 
shall  be  from  out  to  out  of  completed  slab    No  additional  area 
will  be  allowed  for  the  sleeper  slab     The  unit  price  bid  per  square 
yard  for  "Concrete  Approach  Slab"  shall  be  full  compensation  for 
furnishing  all  materials,  equipment,  tools  and  labor  necessary  to 
complete  the  work,  including  the  sleeper  slab. 


Note-  Traffic  shall  not  be  permitted  on  new  approach 
slab  for  at  least  14  days  after  concrete  has  been  placed. 
Traffic  shall  not  be  allowed  to  drive  within  5  feet  of 
the  construction  joint  and  shall  be  restricted  to  a  speed 
of  not  more  than  5  mph  for  at  least  48  hours  after  the 
concrete  in  adjacent  slab  has  been  placed. 


Hi 

<u 

! 

4  &rcf 


20-0  Approach  slab 


!  Ji" Paving  no/eh 


Type/Join/ 


Vanes  (16-0  Mox.  Winquo/t) 
( See  Bridge  Plans) 


\lorieS 


t  Brq 


20  -  0  ipprooch  slob 
(0  t  Kdujy.) 


/Hsphalt 
\shoulder 


Type /Joint 
 \  


T 

9" Paving  notch 

%  Tc/pe  I  Join 


Cone,  pavement 


Vor i es(!5-0  Mox.  Wmoaja//)        \      £.  \ 
(See  bridqe  Plans)       Varies  p 

;  r~6-°- 

SKEWED  BRIDGE 

APPROACH  SLAB  WITH  CAST  IN  PLACE  CURB (15-0  MAXIMUM  WINGWAI  I  S) 

*  Scale  ™  %"=  I'-O' 


Asphalt  shoulder 


SQUARE  BRIDGE 


t  Brq  


rtdqe  of  exp.  Jt  filler 
y    20-0  Approach  slab 


7-G  Lonq  pre-cost  curb.  (See 
detail  this  sheet.) 

"^-Asphalt 
Shoulder 

'oncrete 
pavement 

Note  ^    S/obs  shotun  ore  Type 
C  for  cone. pavement.  Sleeper- 
slab  with  exp  Jt.  not  required 'for 
—  '   Type  D  s/oh  and  aspho/t  paremenf. 
-  Aspho/t 
shoulder 


20 -O  MmWinqiual I  (Varies,  see  bridge  p/ans) 


APPROACH    SLAB  WITH  PRECAST  CURBS  (20-0  MINIMUM  WINGWALLS) 

<3oo/e~  4//a"=  I'-O" 


maatsgg 


Effective 


6-       9  \Z-fj-  TO 


STATE  HIGHWAY 

COMMISSION 
HELENA.  MONTANA 


STANDARD     DRAWING    NO.  Jytf  -  Q 


CONCRETE      DRAINAGE  CHUTE 


Approved, 
ateTHighway  Engineer 


B 


.3  A 


■f 


ITCH  GRADE 


WHEN  CONSTRUCTED 
ON    FILL   SLOPE  USE 
6"- 6"  WIRE  MESH.&qd- 
DELETE   ON  CUT  SLOPE. 


NOTES 

SPECIFICATIONS:  Montana  State 
Highway  Commission  Standard 
Specifications  for  Road  and  Bridge 
Construction,  adopted  March  I,I96& 
and  any  amendments  thoretot  and 
special  provisions  shall  govorn 
unless  otherwise  noted. 
CONCRETE:  All  concrete  shall  be 
•class  AC -DC    unless  otherwise 
,notad.    Concrete  shall  conform  to 
section    40  of  the  specifications. 
Concrete  may  be  pneumatically 
applied. 

+BANK  PROTECTION:  Bank  protection 
shall  be  type  4  and  shall  conform  to 
subsection  50.30  of  the  specifications. 
Thickness  shall   be  12". 
INLET  CONDITIONS:   The.   inlet  is  to  be 
depressed  below  the  natural  drainage 
basm  -to  prevent  flow  from  side 
Channeling  over  the  slope  before 
reachtna  the  chute. 

TOP  OP  CUT 
OR  FILL 

SLOPE 


BANK  'PROTECTION 
SEE  'NOTES 


DEPRESS  4 


2  A 

DEPRESS  6 


A 

J 


DEPRESS  iG' 


A 

2 


> 


SECTION     A- A 


DIMEtJSIONS 

QUANTITIES 

A 

B 

C 

CONCRETE    C  I  YD. 

2-0 

4-0 

0  "4 

O. 7  cu. yd.  ■*  n  x.05l  c  j  yd./lin.  ft. 

2-0  1 

4  -0 

I  a 

0. 9  cu.  yd.  t  n  x.056cu.  yd./lin.  ft. 

4  -.0 

8-  0 

1  0 

7.7.  cu.  yd.  +  n  x,/05c.t  yd /in.  ft} 

4^0 

8  -0 

1  -  6 

2.3  cu.yd.-t  ny./ll  cu. yd./lin.  ft. 

*%5*cav«>»*on  and  bank  protection  to  be  included  it.   the  unit 
rprice  'bid  for  Concrete 


/  -  /  -  6  g 


4-  I-7Q 


STANDARD  DRAWING  NO.      51  03 


Stat*  Highway  Commission 
Helena ,  Montana 


BACKFILL  RETAINER 
FOR  VEHICULAR 


8  CUTOFF  WALL 
UNDERPASS 


Approved 
e  Slaty  Hignwov  Engineer 


ALTERNATE  "a" 


'4  BARS  ABT. 


4'-0"  MIN., 

«*»  I 
■i.     \  a 

\*  V- 

n  w 

*  1  iW1 
°  /2l 

EXTEND  *4  BARS/ 
r«f  INTO  CUTOFF  WALL 

11     1    1  y^\y 

x.  i  i^A, 

UV  f  Ifl'.'  DIAMETER 

L.  ^— Lgalv  Anchor 

BOLTS  @  l'-6' 
CTRS. 

«« 

i 


»4 

ELEVATION 


SEE   STD.  DWG  NO  59-06 

Hr  =  HEIGHT  OF  RIPRAP  (SEE  ROAD  PLAN) 

ON  THE  DESIGN  102,  THE  BACKFILL  MATERIAL  SHALL  BE  CRUSHED 
TOP  SURFACING  ONLY. 


6  «6  REINF.  MESH 
6  GAGE 


ALTERNATE  V 


DIAMETER 

(inches) 

CONCRETE     QUANTITIES      (CU  .YDS. ) 

BACKFILL 
RETAINER 

CUTOFF 
WALL 

TOTAL 
CONCRETE 

102 

0.1 

1.7 

1.8 

126 

0.2 

2.0 

2.2 

162 

0.4 

2  8 

32 

ISO 

0.4 

3.1 

3.5 

196 

0.6 

3  5 

4.1 

210 

0.3 

3.3 

3.6 

_ CRUSHED  BASE  OR 
S  SELECT  SURFACING 
S 


0.20  PL.  MX  BIT 
SURF.  SEAL  9 
COVER 


N0TE:        CONCRETE    SHALL  BE  CLASS  "D0"OR  EQUAL. 

CONCRETE    QUANTITIES  ARE    FOR  ONE  END  ONLY. 

REINFORCING  MATERIAL  TO  BE  INCLUDED  IN  UNIT  PRICE  BID  PER  CU.  YO.  CONC. 
ANCHOR    BOLTS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID  PER  LIN.  FT.  PIPE. 


6  X  6  REINF  MESH 
6  GAGE 

SECTION  A-A 


SURFACING      QUANTITIES     PER     LINEAL  FOOT 


DIAMETER 
(Inches) 

ALTERNATE  "A" 

ALTERNATE  "B" 

CUBIC  YARDS 

TON 

CUBIC  YARD 

TONS     BITUM.  MAT'L. 

TOP 
SURF. 

CR.  BASE  OR 
SEL  .  SURF, 

COVER 

mat'l. 

PLANT 
MIX 

TOP 
SURF 

CR.  BASE  OR 
SEL.  SURF. 

PRIME 

PLANT 
MIX 

SEAL 

102 

0.100 

126 

0.  047 

0.1  56 

0.0093 

0  096 

0.045 

0  III 

0.0009 

00062 

0.0009 

16  2 

0.073 

0  489 

0.0139 

0  146 

0.069 

0  408 

0  0014 

0.0095 

0.0014 

ISO 

0.073 

0446 

0.0142 

0. 148 

0.071 

0  375 

0.0014 

0.0096 

0.0014 

196 

0  068 

0.712 

0.0167 

0.176 

0  084 

0  627 

00017 

0  0114 

0.0017 

2  10 

0  074 

0  333 

0  0140 

0.141 

0.067 

0.267 

00014 

0.0092 

0.0014 

•   .•  ■ 


/-  /-4.g 

7-/S-S9 

3-  Z4-70 

STANDARD  DRAWING  NO.  54-03 

1-1-70 

*  -  /  -  rt> 

State  Highway  Commission 
Helena,  Montana 

BEDDING  MATERIAL 

OBt  ate  HT^ti  ia  v  Enaineet 

*A3  DIRECTED  WITHIN  Z.O'  TO  6.  O  FOR  PIPES 
GREATER  THAN  GO"  PIAMETE  ff  OR  SPAN. 
Z.O'   FOR    SMALLER  PIPES. 


IK-  n '^»:; 


t_  ^POFOR  ALL  PIPE  JIZEs] 
UK  LESS  OTHERWISE  DIRECTED 

A-<OA?  X  O/Sr  S££  .572? 
A/O's:  £901     S3-03      J3-01  S9-OS 


'I 


/0.O' 


/sjv/r/HBjLc  roe 

8£i/A/0/Jri//eB£D 
AMD  0£/70/A/G 

/ueoi/A/a  /°/f£ 
coaia>os££>  or 
£4*tm  ro  ppowet 


-£5f  sr-zr^/r/fA  r/oA/j 
ra^e  aA?nonr/OA/  or 


a/PA/£/rp. 
or 

/>//>£(/*/.) 
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STANDARD  DRAWING  NO.  59-04 


S TA TE  HIGHWAY"  COMMISSION 
HELENA,  MONTANA 


VEHICULAR  UNDERPASS 


opro  ve  cLy 
rare  ffighway  Engineer 


NOTE:     S tructures    of  a  Similar  design  moy  be 
used  if  approved  by  -the  engineer. 


NOTE:    Heighi  of  Coirer  shall  not  be 
less    than   5.0  feet 


SPAN 

PISE 

A 

B 

C 

H 

V 

y 

Y 

(ft- in.) 

(ft.-in) 

(ft) 

(ft) 

(ft.) 

(ft) 

(ft) 

(ft- in.) 

(ft- in.) 

12-2 

11-0 

10 

8 

8 

10 

5 

3  -8.4 

2-3.6 

13-10 

12-2 

10 

8 

10 

IO 

5 

3-IO 

3-4 

14-10 

14-0 

12 

IO 

10.5 

10 

5 

3-10.4 

3-1.6 

15-8 

15-0 

12 

10 

12 

IO 

5 

3-1/ 

6-1 

16-  5 

16-0 

12 

IO 

13 

12 

6 

3-7.5 

6-4.5 

17-3 

17-0 

12 

10 

14 

12 

6 

4-8.7 

6-3.3 

19-1 

17-2 

16 

12 

13 

12 

6 

4-9.6 

6-4.4 

20-4 

17-9 

16 

12 

14 

12 

6 

4-9.3 

6-11.7 

SPAN 
(ft-  in) 

PISE 

(ft- in.) 

RADIUS 
Rc 
(in.) 

MAXIMUM  HEIGHT  OF  COVER   IN  FEET 

IO 
GAGE 

e 

GAGE 

7 

GAGE 

5 
GAGE 

3 

GAGE 

1 

GAGE 

12-2 

ll-O 

38 

17 

19 

20 

22 

25 

27 

13-10 

12-2 

38 

15 

17 

18 

20 

21 

23 

14- IO 

14-0 

38 

14 

15 

16 

18 

20 

22 

15-  8 

15-0 

38 

13 

14 

15 

17 

19 

21 

16-5 

16-0 

38 

12 

12 

13 

14 

15 

16 

17-3 

17-0 

47 

tl 

12 

12 

13 

14 

15 

19-1 

17-2 

4-7 

10 

10 

II 

12 

13 

14 

20-4 

17-9 

47 

9 

IO 

IO 

II 

12 

13 

NOTE:    These    Structures   will  be  designated,  in  plans  and  proposal,  as  "Vehicular 
Underpass.    Materials,  mstal  lation  and  other  provisions  aha  1 1  conform  to 
the  standard  specifications. 

The  term  "Vehicular  Underpass"  ujiII  be  used,  regardless   of  the  use  or 
purpose   of  the  structure . 


EFFFXTIVl 
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|      STANDARD    DRAWING      NO.  73-09 


STATE   HIGHWAY  COMMISSION 
HELENA,  MONTANA 


CONCRETE  EDGE  PROTECTION 
FOR  CONCRETE    PIPE  CULVERTS 


4 


APPROVED 
STATly  HI GH WAY  ENGINEfE 


RIPRAP  WHERE  NECESSARY 


CONCRETE    RANK  PROTECTION 
ON  INLET  AND/  OR  OUTLET  END, 


-4  «-0-6 


CL.  DD   CONCRETE  OR  EQUAL, 
REINFORCING  MAT'L.  TO  BE 
INCLUDED  IN  THE  UNIT  PRICE 
BID  PER  CU.  YDS.  OF  CONCRETE. 
ANCHOR    BOLTS  TO  BE  INCLUDED 
IN  THE  UNIT  PRICE  BID  PER  LIN. 
FT.  OF  PIPE  CULVERT. 


FRONT  ELEVATION 


6»6«6  OA.  WIRE  MESH 


3/4  0  ANCHOR  BOLTS  @  ABT.  IB* 
CENTERS  AROUND    ENTIRE  PER- 
IPHERY OF  PIPE   EMBEDDED  IN 
CONCRETE  (TYP.  ALL  STRUCTURES 
THIS  SHEET),    SEE  STD.  DWG.  73-05. 


SECTION     A  A 


6»6»6    GAGE  WIRE  MESH 
RE  INTORC I NG  THRUOUT 
ENTIRE  STRUCTURE 


FRONT    ELTVATION    MULTIPLE  PIPES 


-  sua 

Single  T^lpa 

^  Duel  ^Plpe 

sq.  f!  wire 

reinforcing 
mesh 

ft. 
no,  4 

bar 

cu.  yds. 
concrete 

sq.  ft.  wire 

reinforcing 

mesh 

ft. 
no,  4 

bar 

cu.  yds. 
concrete 

48" 

258 

4  7.5 

5.2 

36  B 

75.5 

7.4 

34  " 

241 

4  9.3 

4.9 

34  3 

79.0 

7.0 

6  0" 

227 

50.5 

4,7 

319 

81.5 

6.6 

7  2" 

2  86 

54.  0 

5.2 

369 

88.5 

7.6 

84" 

277 

57.2 

8.7 

403 

9,5.0 

8,3 

CUT  OFF  WALL  INLET 
8  OUTLET  END.  SEE 
STD.   DWG-  NO.  73-05 


*  FOR    ESTIMATING   PURPOSES  ONLY 


■  .,  Tt,, 


J 


REVISED 

STANDARD  DRAWING  NO.  77-10 

EFFECTIVE 

+  -I-70! 

State  Highway  Commission 
Helena,  Montana 

CONCRETE  EDGE  PROTECTION" 
!  OR  CONCRETE  ARCH  CULVERTS 

Approved^ 
1  StatFHignwoy  Engineer 

■  RIPRAP  WHERE  NECESSARY 


1-0  Mm. 


2-0* 

0-  6" 


~5TD.  DWG. 


CONCRETE  BANK 
PROTECT/ON  ON  INLET 
AND/ OR  OUTLET  END. 


H  -  0-6 


-  0-8 


CL  'DD"  CONCRETE  OR  EQUAL, 
REINFORCING  NIAT'L.  TO  BE 
INCLUDED  IN  THE  UNIT  PRICE 
BID  PER  CU.  YDS.  OF  CONCRETE. 
ANCHOR  BOLTS  TO  BE  INCLUDED 
IN  THE  UNIT  PRICE  BID  PER  LIN. 
FT.  OF  ARCH  CULVERT. 


6x6x6  OA 
WIRE  MESH 


I "if  ANCHOR  BOLT  <S> ABT.  18' 
CENTERS  AROUND  ENTIRE 
PERIPHERY  OF  PIPE 
EMBEDDED  IN  CONCRETE. 
(TYR  ALL  STRUCTURES  THIS 
SHEET).  SEE  STD.  DWG. 
73-05. 


SECTION  A  A 


6  \  6\ 6"  GAGE  WIRE  MESH 
REINFORCING  THRUOUT 
ENTIRE  STRUCTURE 


0-6*- 


CUT  OFF  WALL  INLET  t 
OUTLET  END.  SEE  STD. 
DWG.  NO.  73- OS 


SIZE 
inches 

SINGLE 

Sa.ft.  Wire 
reinforcing 
Mesh 

Fecr 
No.  4 
re-bar 

Cu.  yds. 
Concrete 

Sa.H  Wire 

remforcma 

Mesh 

feet 

No.  4 
re- bar 

Cu-  yds. 
Concrete 

46 

223 

47.5 

4.5 

331 

77.0 

6.7 

54 

232 

4  9.3 

4.7 

346 

80.5 

1.1 

60 

242 

51.0 

5.0 

362 

84.0 

1.4 

72 

249 

57.5 

5.1 

382 

9  7.0 

1.9 

*  FOR  ESTIMATING  PURPOSES  ONLY 


3  j 
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/- /-  a? 
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STANDARD  DRAWING  NO.  77-06 


State  Highway  Commission 
Helena  .Montana 


U  9", I 


CURB  INLET  BOX  AND  COVER 


proved 


State  Wtfhwav  Fnoinasr 


PLAN 


NOTES 

For  curb  heights  greater 
than  8  Inches  curb  box  maybe  modified 

Curb  and  gutter  to  be  warped  to  match 
drop  Inlet. 

All  ooncrete  to  be  class  "DD"  OR  E?QUM_. 
These  details  to  serve  as  an  example  only. 
Designers  will  design  to  fit  specific  conditions. 
See  plons  for  details  and  quantities.  Use  local 
standards  where  available. 

After  placement  of  curb  box,  the  adjustment 
slots  may  be  filled  to  supply  bearing  to 
bolts  so  to  carry  wheel  loads,  or  bolt  holes 
may  be  drilled  In  curb  box  after  grades 
are  established. 


%"x  8"  Belt 


3  0  ^ 

e 
I 

"to 

4'0" 


if  ■  V//rv 


No.  4  Bars  at  12" 
:trs.  max. -Spaced 
equally. 


SECTION  B-B 


SECTION  A -A 


o3  VBwttoiH  «e*a  ' 


 u--^ 
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standard  DRfr,wmaJ  kio.  qo-ia 


STATE  HIGHWAY 

COMMISSION 
Helena.  Montana 


FLEX  BEAM  GUARD  RAIL  BRIDGE  APPROACH 


Paument  Limits 


<t44"««M  RS.Bo/f 
Plate  Washers 


)?«  g  x  S'-4"   Wood  Potts   luith    irxB'xU*  Wood  Block* 


S'-l'/t* 


5'-W 


Bituminous  Surface; 

[7/ 


A   A    K  A  A  A  ^   A   A  A  , .   A   A  A  A 


Metal    Guard  Ral 
(Set  Std  Dug.  90-02) 


PLAN) 


V4V  Steel  pipe 
sleeve  £/ock  uxtd 
in  place)  '  ' 

id 


Standard  Guard 


Rail  Section 


^-J~8V8-  Post 

6**  S"  x  W  Wood  Block 


Edge   of  ppyed  Shoulder'? 


W  Metal  JK( 
/iV  Hole  for  W4  C, 


«.  Mr  *  hole  for 
ftV  x  l'-3-  H.S  Bolt- 


bolt.  \"*  hole  for 
7e~  *  bolt. 


Note'.  This  sYaocbrd  drawing  'is  \o  be  used 
for  bridge  approach  ends  Willi  Vn* 
s^andarex  ftfw,   beam  guard.  ra\\. 


PLATE  WASHER 
(Galvanize) 


Bituminous  Surfacing  ( To  be  included 
in   price   b\d    per  uoi"0 


TYPICAL  LAYOUT 
(Scale-.  W~t-0") 


MFAfiuRFMPNT-  One  installation  complete  as  detailed  to  be 
measured  as  one  unit.  Normal  installation 
for  one   structure    4-  anif%. 


PAYMENT  -  Per    each    unit  as  contained   In  bid  proposal. 


1  ■  > 


J 


r 


